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1.0 INTRODUCTION 
 

1.1 Study Purpose 
 
The following Visual Impact Analysis was prepared for the proposed Campus Park Project.  This 
analysis is based on the Project description found in Chapter 1.0 of the Campus Park EIR and the 
Campus Park Specific Plan Amendment/General Plan Amendment Report prepared by Development 
Design Services & GraphicAccess, Inc. (DDS/GA; 2009). Project elements applicable to aesthetics 
review (e.g., site design, architectural, landscaping/fire management, lighting, and grading) are 
summarized below.  
 
1.2 Project Location 
 
The Project site is located in the unincorporated community of Fallbrook in northern San Diego 
County, approximately 6 miles southeast of the downtown area of Fallbrook, 9 miles south of the city 
of Temecula, and 46 miles north of downtown San Diego.  Refer to Figure 1 for a Regional Location 
Map.  Figure 2 provides a location map of the Project site. 
 
The irregularly shaped 416.1-acre Project site is approximately 3,000 feet across (east-west) at its 
widest point and 11,000 feet (approximately two miles) long from the north boundary to the south 
boundary.  State Route (SR) 76 (Pala Road) borders the site on the south. Pankey Road, Interstate 15 
(I-15), and two properties proposed for development (Campus Park West and Palomar College) 
border the Project site on the west.  Undeveloped land lies immediately adjacent to the Project site’s 
northern boundary, including property owned by the Fallbrook Land Conservancy. Undeveloped land, 
cultivated groves, single-family residences and an additional property proposed for development 
(Meadowood) are located to the east.  A small, rocky hill and quarry site, Rosemary’s Mountain, lies 
east of the southern portion of the Project site.  A hill, an undeveloped lot, and the San Luis Rey River, 
which trends northeast to southwest, are located to the south of the Project site.  Lancaster Mountain, 
a notable local peak, and Lake Rancho Viejo, a single-family residential development, lie south of the 
San Luis Rey River.  To the west, across I-15, are the Pala Mesa Resort, residences, and a few 
commercial buildings.   
 
1.3 Project Description 
 
The Project proposes on-site construction of a mixed-use community.  The development would 
include a total of 1,076 single-family and multi-family homes and professional office uses, as well as 
parks, a Homeowner’s Association (HOA) recreational facility, a Town Center, and designated open 
space and biological open space preserves (see Land Use Plan, Figure 3).  The infrastructure necessary 
to support the development would include on- and off-site roadways, sewer and water facilities, and 
storm drains, as well as support for non-vehicular modes of transportation via bikeways and pedestrian 
paths.  
 
Single-family residential units would be located in the northern portion of the site, and multi-family 
housing would be located in the central southeastern areas, on either side of Horse Ranch Creek Road 
as well as abutting SR 76.  Professional office buildings, an active sports complex, and a Town Center 
would be aligned along the eastern side of proposed Horse Ranch Creek Road.  Preserved coastal sage 
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scrub habitat would abut most of the northern portion of the Proposed Project to the west, north, and 
east.  The southern portion of the Project would include mostly preserved riparian habitat.     
 
The lowest-density residential neighborhoods, with gross densities of approximately four to six 
dwelling units per acre (du/ac), would be located along the northern and eastern edges of the site, and 
the highest residential densities would be developed in the central area.  Neighborhood collector roads 
would provide access to the residential areas; some single-family homes would be arranged along cul-
de-sacs.  These homes would be a maximum of two stories high (35 feet) and would be built in a 
variety of complementary styles that reference historical architectural styles. These styles would 
include Spanish Colonial, Spanish Mission, Monterey, Craftsman, and Prairie.  Common to all these 
styles is the incorporation of pedestrian-oriented elements such as patio entries, arches, front-facing 
windows and entry doors, second-story balconies or porches, de-emphasized garages, and varied or 
stepped masses—both vertically and horizontally (such as the use of single-story elements in a two-
story house).  Tile roofs are assumed as part of this design, but would be softly colored in tans, browns 
and dusty orange/red rather than brightly colored red tiles.  A variety of setbacks and styles would be 
encouraged so as not to create a monotonous pattern. See Figures 3a through c for conceptual 
building elevations for these areas. 
 
Multi-family housing located in the central portions of the site could include town homes or 
condominiums, with densities of approximately 12 to 18 du/ac.  These buildings would be up to three 
stories high (35 feet), and each would be designed and positioned to create courtyards and common 
areas connected by landscaped walkways.  These buildings would vary in appearance as well, but 
would include common elements within each street or neighborhood such as similar building heights, 
materials, window or door styles, detailing, porches, arcades, or color.  Varied setbacks would be used 
to add visual interest.  Pedestrian-scale design elements such as trellises, columns, archways, doorways, 
porches or patios, and upper floor balconies and windows would be included on these buildings to 
minimize the buildings’ visual scale and mass. See Figures 3d through g for conceptual building 
elevations for these areas. 
 
The Proposed Project would accommodate and encourage pedestrian connections between homes, 
businesses, retail areas, parks, and trails.  A multi-use eight-foot-wide decomposed granite trail along 
the west side of Horse Ranch Creek Road to its juncture with Baltimore Oriole Road (where it then 
continues east along Baltimore Oriole Road) and a five-foot-wide concrete-paved sidewalk on the east 
side would provide regional trail connections through the Proposed Project.  The Town Center would 
be located within approximately ½ mile of most residential units to encourage access via foot or 
bicycle.  All streetscapes along the major Project roadways would include landscape parkways, 
sidewalks, or trails, and tree-shaded walkways.  Nighttime lighting would be provided for safety.  

The Town Center would include a variety of social, civic, and commercial uses within the Proposed 
Project such as community serving commercial retail shops and services, restaurants, offices, and a 
post office.  Broad sidewalks, varied entryways, storefront windows, shade trees, arcades and 
overhangs, pedestrian plazas, café seating areas, low-walls or benches, planters, and well-marked 
pedestrian and bicycle routes would be used to encourage pedestrian activity within the Town Center.  
Entry points to the project and for each major area within the project, such as the Town Center, would 
be oriented toward the major streets.  Parking may be offered along some adjacent streets; however, 
most parking, service, and utility areas would be placed behind the buildings, or in areas where they 
could be screened.  See Figures 3h through l for conceptual elevations of the proposed non-residential 
buildings.  
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Figure 3b
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Figure 3c
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Conceptual Building Elevations (MF-1)
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Figure 3d
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Figure 3e
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Conceptual Building Elevations (MF-3)
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Figure 3f
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Conceptual Building Elevations (MF-4)
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Figure 3g
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Figure 3h
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Conceptual Building Elevations (Office-Professional, One-Story)
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Figure 3i
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Town Center Typical Architecture
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Figure 3j
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Town Center Typical Architecture
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Figure 3k
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Non-residential buildings within the Proposed Project would conform to general architectural 
guidelines and criteria rather than strict design requirements.  Continuity would be achieved through 
the use of complementary materials and building placement within lots.  For example, the use of stone 
would be encouraged in order to reference local site characteristics and the rocky nature of the 
surrounding hills.  
 
A trail staging area is proposed immediately west of Pala Mesa Drive, north of SR 76.  This staging 
area would provide parking for recreational users intending to utilize the region’s existing and/or 
future trail network.  It would include an asphalt parking area; parking lot trees and landscaping; and 
perimeter landscaping, including a landscaped berm to screen lower asphalt portions of the parking 
area from view. 
 
A sewer pump station would be constructed on 0.1 acre east of the proposed trail staging area and 
adjacent to Pala Mesa Drive (Figures 4 and 5).   
 
The Project would require 1.6 million cubic yards of cut and fill to configure the proposed pads and 
slopes.  The largest manufactured (cut) slope would be 65 feet tall, have a cut ratio of 1.5:1 (1.5 feet 
horizontal to every 1 foot vertical), and would be located in the northern portion of the project, along 
the eastern edge of Song Sparrow Drive.  Additional manufactured slopes would be required in order 
to transition between the flat pad areas created for the houses and the surrounding hillsides, as well as 
between houses and within private lots.  Parcel slopes surrounding the developed areas (as well as 
slopes within the project but not on private lots) would be HOA lots, and would be maintained by the 
association.  With the exception of the single slope noted above, no manufactured (cut or fill) slope 
would exceed a maximum slope ratio of 2:1. 
 
Landscaping would be used to increase continuity between various buildings and uses across the 
Project site (see the Landscape Concept Plan, Figure 6; complete landscaping lists are included in 
Tables 1a through 1h, provided at the back of this report).  Primary street rights-of-way (Baltimore 
Oriole and Longspur Roads) within the Project site would be planted with formal rows of olives with 
informal accent tree groupings.  These could include primary street trees of California sycamore and 
coast live oak with background, slope and accent trees of incense cedar, African sumac and Australian 
willow among others.  The reader is referred to Table 1b for a complete list.  The major roadways 
providing access to the Project (Horse Ranch Creek Road, Pala Mesa Drive), and SR 76 would be lined 
with trees.  Within the Project, landscaping would include informal groves of trees such as sycamores 
and oaks with accent groves consisting of olives and/or flowering accent trees.  In general, streetscape 
trees would be 40 to 50 feet on center in order to maintain 20 feet between mature canopies.  Post-
and-rail fences, vine arbors and low stone walls edging the streets and walkways also would be used to 
contribute to the rural character of the entry statement (see Figure 7 for the Conceptual Fencing and 
Monument Plan, and Figures 7a through 7c for the Conceptual Entry Monument and Community 
Wall, Fence, and Sound Walls and Barriers Concepts).  Residential areas (both single-family and 
multi-family) would use the same trees, providing continuity within the overall development.  These 
trees would include some of the most iconic—silk, camphor, Chinese flame and Brisbane box are all 
included, as well as others (see Tables 1c and 1d). 
 
Landscaping also would be used to provide transitions between the proposed development and 
surrounding open space areas as well as to screen manufactured slopes.  Native trees and shrubs would 
be used in the fuel modification/brush management zones surrounding the outlying houses, as allowed 
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in the Fire Protection Plan/Fuel Modification Plan (FPP; Hunt Research Corporation [Hunt] 2009) 
prepared for the Project (refer to Figure 6a for the Conceptual Fuel Management Areas).  These plants 
would provide a transition and a buffer between the ornamental landscape within the neighborhoods 
and the native landscape on the surrounding hillsides or creek areas; the primary tree would be oak 
supported by sycamore at creek or channel crossings.  Manufactured slopes and transition areas 
between neighborhoods within the Proposed Project would be planted with native and low water use 
vegetation such as California fuchsia, meadow sedge, ceanothus (wild lilac), and coastal agave (see 
Tables 1g and 1h for complete lists). 
 
Additional landscape features such as fences, walls, and signs would emphasize entryways for the 
professional office, Town Center, and neighborhood areas within the Project.  The primary entry on 
Horse Ranch Creek Road would be planted with California sycamore and olives.  Walls and fences also 
would be used to create continuity and establish character.  Walls would provide screening, sound 
attenuation, security, and neighborhood identity; these would be faced with stone (or have stone 
highlights) where visible to the general public.  Perimeter walls would be constructed with concrete 
blocks between occasional pilasters; the pilasters would be faced with stone.  Wooden post and rail 
fences would edge roadways and trails where equestrian uses are permitted (see Conceptual Fencing 
Plan, Figure 7). 
 
Approximately 174 acres of existing vegetation (approximately 42 percent of the Project site) would 
be retained on site within dedicated biological open space preserves; coastal sage scrub-covered slopes 
would be preserved in the north, northwestern, and northeastern portions of the site, while riparian 
areas would be preserved along the southwestern boundary of the property.  An additional 25.1 acres 
(fuel management zones, interior landscaped slopes and a detention basin) would be designated as 
open space for HOA maintenance, otherwise known as common open space.  In addition, six passive-
use neighborhood parks (each either 0.2, 0.3 or 0.5 acre) and an HOA recreation/community 
facility—including a pool and a small picnic area/barbecue—would serve local residents.  An 8.5-acre 
active sports park would be located along Horse Ranch Creek Road. The park would include two 
baseball fields—one overlapping with a soccer/multi-purpose field—a restroom/maintenance building, 
and parking.  In all, approximately 52 percent of the Project site would consist of park facilities or 
open space, including biological open space preserves and storm water management facilities.  No 
development or fire clearing would be allowed within the preserved native open spaces, although 
hiking trails would connect the Town Center, residential areas, and internal community trails to 
existing hiking trails in the surrounding area (see Parks and Trails Plan, Figure 8).  As described 
above, the Proposed Project would include buffers between the development and the open space areas.  
Buffers would overlap with the fire zones and would contain native species, per the fire management 
plan (Hunt 2009). 

 
Several new roadways would be constructed to provide access to the Project’s neighborhoods. Horse 
Ranch Creek Road would provide the primary entrance to the Project site and access to the majority of 
the development.  This road would extend north from SR 76, ultimately connecting with the existing 
northern portion of Pankey Road.  Horse Ranch Creek Road would be 78 feet wide (including a 14-
foot-wide median), and would be placed within a 106-foot-wide right-of-way.  It would consist of two 
travel lanes in each direction.  The right-of-way would contain street lighting as well as 16-foot-wide 
landscape easements that would contain meandering pathways.  As noted above, the pathways would 
consist of an eight-foot-wide decomposed granite trail on the west side of Horse Ranch Creek Road 
(for equestrian and pedestrian use) and a five-foot-wide concrete sidewalk on the east side (for bicycle 
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Figure 4

Source: DDS/GA (2009)

Note: This concept plan for
illustration purposes only.

Actual site development may vary
from concepts depicted on this exhibit.
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Figure 5

Source: DDS/GA (2009)

Note: This concept plan for
illustration purposes only.

Actual site development may vary
from concepts depicted on this exhibit.



Landscape Concept Plan
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Figure 6

Source: DDS/GA (2009)
I:\ArcGIS\P\PAS-01 Passarelle\Map\ENV\Visual\Fig6_Landscape.pmd -KF

Note: This concept plan for
illustration purposes only.

Actual site development may vary
from concepts depicted on this exhibit.

LANDSCAPE CONCEPT  PLAN

CAMPUS PARK SPECIFIC PLAN AMENDMENT & GENERAL PLAN AMENDMENT REPORT



Conceptual Fuel Management
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Figure 6a

Source: DDS/GA (2009)
I:\ArcGIS\P\PAS-01 Passarelle\Map\ENV\EIR\Fig6a_ConceptualFuelManagementPlan.pmd -NM

Note: This concept plan for
illustration purposes only.

Actual site development may vary
from concepts depicted on this exhibit.Note: This concept p
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Figure 6b

Source: SGPA Architecture and Planning (2009)

Note: This concept plan fo
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Note: This concept plan for
illustration purposes only.

Actual site development may vary
from concepts depicted on this exhibit.
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Figure 7

Source: DDS/GA (2009)

Note: This concept plan for
illustration purposes only.

Actual site development may vary
from concepts depicted on this exhibit.

WALLS & FENCING PLAN
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Figure 7a

Source: DDS/GA (2009)

Note: This concept plan for
illustration purposes only.

Actual site development may vary
from concepts depicted on this exhibit.
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Figure 7b

Source: DDS/GA (2009)

Note: This concept plan for
illustration purposes only.

Actual site development may vary
from concepts depicted on this exhibit.

Note: This concept plan for
illustration purposes only.

Actual site development may vary
from concepts depicted on this exhibit.



I:\ArcGIS\P\PAS-01 Passarelle\Map\ENV\Visual\Fig7c_Community_Sound_Walls.pmd -KF Community Sound Walls/Barriers
CAMPUS PARK VISUAL IMPACT ANALYSIS

Figure 7c

Note: This concept plan for
illustration purposes only.

Actual site development may vary
from concepts depicted on this exhibit.

Note: This concept plan for
illustration purposes only.

Actual site development may vary
from concepts depicted on this exhibit.
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Figure 8

Source: DDS/GA (2009)

Note: This concept plan for
illustration purposes only.

Actual site development may vary
from concepts depicted on this exhibit.

OPEN SPACE, PARKS & TRAILS PLAN
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and pedestrian use) connecting to neighborhood walkways and trails within the Project site and 
surrounding area. 
 
Secondary street access would be provided from the south via Pala Mesa Drive, which would extend 
northwest from Pankey Place, and ultimately connect to Old Highway 395 west of I-15 via an 
existing, currently unused bridge.  Cul-de-sacs and collector roads would serve the residential areas.  
All roads would have sidewalks (composed of either concrete or decomposed granite), landscape 
easements, and lighting.  Some roads would include on-street parking; additional off-street parking 
lots would be provided within the professional office, Town Center, multi-family residential, and park 
areas.  
 
SR 76, adjacent to the southern edge of the Project site and for a limited extent east and west of 
Pankey Road, is currently undergoing widening to accommodate region-wide traffic and to ensure 
acceptable traffic flow by others.  The SR 76 trail in this area (see discussion under Recreational 
Facilities, below) would have an eight-foot wide decomposed granite trail and rail fencing installed by 
the Proposed Project on the north side of the road (see Figures 7 and 8). 
 
The Proposed Project also includes off-site road and utility improvements.  The proposed alignment 
for Horse Ranch Creek Road, the major community access road, extends through the parcel, and 
connects with SR 76 just east of the Project site.  Additionally, an extension of Pala Mesa Drive would 
be constructed through the adjacent Campus Park West property to connect to the Pala Mesa Drive 
bridge over I-15.  All new utility lines would be installed below grade and would not be visible, nor 
would they require the removal of trees or highly visible vegetation.  An existing 69-kilovolt power 
line extending east-west across open space and the Project development area would be undergrounded 
in concert with adjacent planned development from future Horse Ranch Creek Road to east of 
Campus Park. 
 
 

2.0  EXISTING CONDITIONS 
 
This section addresses the existing setting and visual conditions in the area, and includes photographs 
of the site.  This section also includes a discussion of the Project viewshed, as well as the numbers of 
viewers in the area, and the location, type and frequency of views.  The existing visual and landform 
setting is based on an analysis of photographs, topographic mapping, aerial photographs, reference 
document reviews, and documented on- and off-site land uses, as well as site reconnaissance.  
 
2.1 Existing Setting 
 
2.1.1 Campus Park Project Site 
 
Site Topography 
 
The topography of the Project site generally slopes downward to the south and west, toward Horse 
Ranch Creek, which extends along the western Project site boundary and ultimately feeds the San Luis 
Rey River in the south.  The southern area of the Project site is relatively flat, consisting primarily of 
flood plains associated with the creek and attendant riparian areas.  The lowest elevation on site is 
approximately 250 feet above mean sea level (amsl) at the southern boundary of the Project site. 
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Topography is more varied in the northern area the site, where slopes comprising the base of 
Monserate Mountain slope upward to the north and east, and canyons transect the hills in a 
northeast/southwest direction, directing drainage into Horse Ranch Creek.  The highest point on the 
Project site is approximately 850 feet amsl, located in the northeastern corner of the site.  A small 
ridgeline with elevations of approximately 460 to 510 feet amsl extends from the surrounding hillsides 
southward along the western boundary of the Project site. 
 
Hillsides in the northern area of the Project site are composed of gentle to steeply rising slopes.  The 
steepest on-site slopes comprise the walls of the canyons running through the central portion of the 
northern area, while other steep slopes with more than a 50-foot rise exist on the hillside near the 
northwestern portion of the property and on the hillsides rising northward and eastward toward the 
mountains.  Refer to Figure 9a, Steep Slope Map, for a map showing natural slopes with more than a 
50-foot change in elevation.  
 
Existing Site Land Uses 
 
The Project site currently supports one residence and some minor passive agriculture (grazing) 
activities; the majority of the Project site has been used for grazing.  Two ostriches are present, and (at 
the time of initial site visit) approximately 60 cattle were kept within the southern half of the site. 
Historically, the flatter portion of the site was used for crop farming. Containment and drainage 
channels were constructed in these areas to allow for irrigation and cultivation of crops.  When I-15 
and SR 76 were constructed, drainage from the property into San Luis Rey River was restricted to a 
channel and bridge structures.  The Horse Ranch Creek drainage was originally altered during the 
construction of Old Highway 395 and SR 76.  More recently, the creek was realigned during 
construction of I-15.   

The southern extension of Pankey Road, which intersects with SR 76, trends through the 
southwestern-most portion of the Campus Park property.  Several dirt roads are located on site, 
including Pala Mesa Heights Drive, which divides the Project site’s 241-acre parcel to the south and 
the 176-acre parcel to the north.  This private road provides access to the properties that are north and 
east of the road.   
 
Vegetation 
 
The northern portion of the project site burned in the Rice Fire of October 2007.  The burned area 
consists of coastal sage scrub and non-native grasslands habitats.  The fire did not burn the area to the 
south of proposed Pankey Place, the on-site residence, or the riparian areas.  The following 
information and analysis is based on site surveys conducted prior to the fire. 
 
The visually dominant features of the Project site consist of riparian vegetation in the approximate 
southern third of the site, grassy areas in the central third of the site, and a variety of native vegetation 
among the hills and canyons of the northern third of the site (Figure 9b).  
 
Large sycamore and oak trees and a wide swath of riparian vegetation grow near Horse Ranch Creek, 
covering most of the southern portion of the Project site.  The dense riparian vegetation associated 
with the creek spreads northward, narrowing to a smaller strip of trees where it leaves the Project 
parcel and parallels I-15.  No buildings currently exist in these areas.  The riparian vegetation does not 
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Figure 9a

Source: Landmark Consulting (2009)

Note: This concept plan for
illustration purposes only.

Actual site development may vary
from concepts depicted on this exhibit.

EXISTING TOPOGRAPHY & STEEP SLOPES
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Figure 9b
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border the southern boundary of the site.  A grassy area, approximately 500 feet across and as wide as 
the property, buffers the riparian area from SR 76.  The creek continues southwesterly after crossing 
the southern extension of Pankey Road. 
 
The middle third of the Project site is almost entirely covered with low-growing, grassy vegetation on 
flat ground or low hills.   
 
North of Pala Mesa Heights Drive the topography and the vegetation are more varied, and the site 
contains a larger variety of visual elements.  Dark-colored oak trees and large shrubs grow in and 
along the canyons, and scattered stands of eucalyptus delineate the current residence and former home 
sites, the foundations of which currently are overgrown with native vegetation.  The hills in the 
northern portion of the site mainly are covered with low-growing shrubs or grasses.  Dense, shrubby 
native vegetation similar to that found in the surrounding hills, grows on the higher elevations of the 
Project site, near the property boundaries. 
 
Non-native and disturbed vegetation types that occur on site include non-native grassland, 
ornamental trees, eucalyptus woodland, and disturbed and developed areas.  
 
Existing Outdoor Lighting 
 
The Project site currently has very low levels of existing lighting, due to the existence of only one 
residence on the property.  Minimal lighting, limited to that needed for safety, exists at that residence.  
This lighting is visible from I-15 and is generally the only lighting visible to the east of the interstate 
at night between the Stewart Canyon Road undercrossing north of the site and SR 76 south of the site.  
 
Typical Project Site Views 
 
Several photographs were taken to illustrate the existing visual character of the Project site and the 
surrounding area.  These are described in the following paragraphs.  Figure 10 is an aerial photograph 
of the Project site and the surrounding area, and shows the location from which each photograph 
shown in Figures 11a through 11f was taken.  Photographs 1 through 3 (Figures 11a and 11b) were 
taken on the Project site and depict existing land forms, vegetation, and structures on site, as well as 
features of the surrounding area that provide a backdrop for Project views.  Photographs 4 through 12 
(Figures 11b through 11f) illustrate typical views (TVs) toward the Project site from public roadways 
or trails in the areas surrounding the Project site.  
 
TV 1 (Figure 11a) looks eastward across the Project site.  This photograph was taken from near the 
western property boundary in the central portion of the Project site.  A small shed (which has since 
been removed when the well site it protected was capped) and some power poles supporting utility 
lines are visible in the middle ground of the photograph.  Grassy areas make up the foreground and 
surround the shed.  Off site, neighboring groves are visible in the background at the right edge of the 
photograph.  Hills that are part of Monserate Mountain, east of the Project site, comprise the 
background.  This TV depicts both the visual unity of the central portion of the site, consisting almost 
wholly of grazed/non-irrigated vegetation, as well as the topographic diversity visible in this area. 
 
TV 2 (Figure 11a) looks southward from the foundations of a former house in the northern portion of 
the Project site.  The foreground shows a small portion of the (disturbed) coastal sage scrub existing in 
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the northern portions of the Project site.  The middle ground includes the on-site grassy areas, the 
prior shed, and some power poles.  Citrus and avocado groves neighboring the site appear as the dark 
green area above the left side of the Project boundary.  The roofs of homes in the Lake Rancho Viejo 
residential development can be seen beyond the San Luis Rey River, in the distance.  I-15 and the Lilac 
Road bridge over I-15, as well as the hills and mountains defining the valley in which the Project site 
is located, make up the background of this photograph.  This view reinforces both the general 
continuity of the central portion of the site seen in TV 1 as well as the diversity of topography and 
vegetation provided in the southern portion of the property and off site. 
 
TV 3 (Figure 11b) was taken from the same location as TV 2, but looks westward. I-15 is visible in 
the middle ground, at the left and right edges of the photograph, just above the property boundary.  
A small hill on the northwestern border of the Project site blocks views to (and from) the interstate in 
most of the middle-ground of the photograph.  The hills west of I-15 make up the background of this 
photograph; single-family estate style homes sited among these hills are visible.  The dominance of the 
topography over the built environment is notable, although the freeway and private residences are 
clear components of this view. 
 
TV 4 (Figure 11b) was taken from the intersection of Tecalote Lane and Old Highway 395, at the 
entrance to the Pala Mesa Resort and looks eastward across I-15 at the Project site.  Old Highway 395 
and vegetation lining it comprise the foreground of this photograph and the primary developed view 
elements.  The vehicles on I-15 are also visible.  The one existing residence on the Project site is visible 
in the left-hand portion of the photograph, below the water tank on the hill in the background.  The 
areas of more natural vegetation on site are visible to the left (north) of the residence, and the grassy 
areas that cover most of the southern portion of the Project site are visible to the right (south) of the 
residence.  The naturally vegetated hills that make up the Monserate Mountain range comprise the 
background of this photograph and dominate the middle and background elements from this 
viewpoint.  
 
TV 5 (Figure 11c) is a wide-angle view taken from Pankey Road at SR 76.  This photograph looks 
northward from the very southern portion of the Project site.  The intersection of Pankey Road and SR 
76 is visible in the foreground, and Pankey Road extends away from the viewer, north of SR 76, in the 
center of the photograph.  Some small grassy areas are visible on the north side of SR 76, backed by 
the dense riparian trees associated with the floodplain areas of Horse Ranch Creek. Hills and 
mountains defining the valley in which the Project site is located make up the backdrop of this 
photograph.  While the topographic and vegetative diversity of the Project site and surrounds are 
visible (note the riparian versus scrub habitat and valley versus hill and mountain formations), 
foreground dominant elements from TV 5 include the paved and dirt roads and utility lines. 
 
TV 6 (Figure 11c) was taken from the western edge of the I-15/SR 76 interchange.  The Project site 
generally is not visible from this intersection, except for very small portions between the trees in the 
middle ground.  The mountains to the east of the Project site, including Rosemary’s Mountain at the 
right edge, are visible in the background.  Mature vegetation, background hills and roadway elements 
are equally dominant. 
 
TV 7 (Figure 11d) was taken from northbound Old Highway 395, and looks northward at the Project 
site and the surrounding area.  Old Highway 395 generally parallels I-15 to the west.  At the point 
where this photograph was taken, Old Highway 395 is located at a higher elevation than the 
interstate and both are visible.  The view encompasses the hills and peaks surrounding the Project site, 
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Figure 10
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Figure 11a

Typical View 1: View eastward from central portion of project site.

Typical View 2: View southward from house foundation in 
northern portion of project site.
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Figure 11b

Typical View 3: View westward from house foundation in northern 
portion of site.

Typical View 4: View eastward from Tecalote Lane.
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Figure 11c

Typical View 5: View northward from Pankey Road at SR 76.

Typical View 6: View eastward from northwest corner of I-15/
SR 76 interchange.
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Figure 11d

Typical View 7: View northward from Old Highway 395, 
north of Lilac Road overcrossing.
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Figure 11e

Typical View 8: 
View from northbound I-15 
adjacent to south/central portion 
of project site.

Typical View 10: 
View from northbound I-15 to 
central portion of project site, 
north of TV 9 location.

Typical View 9: 
View from northbound I-15 adjacent to 

central portion of project site, 
north of TV 8 location.
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Figure 11f

Typical View 11: View from southbound I-15 adjacent 
to north/central portion of project site.

Typical View 12: View from southbound I-15 adjacent to north/central portion 
of project site, south of TV 11 location. 
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including Monserate Mountain in the center background.  The Project site is located in the far middle 
ground of the photograph, visible as a light-green swath of grassy area surrounded by darker 
agricultural and riparian trees.  Lake Rancho Viejo residential development, located just south of the 
San Luis Rey River, is visible in the center of this photograph between the Project site and the 
interstate and provides a visually dominant built element.  Although it only comprises a portion of the 
seen view, and the mountains with their orchards and native vegetation are topographically dominant, 
the contrasting roof and structure color and density of the housing contrasts sharply with other more 
natural or rural elements in the view. 
 
TVs 8 through 10 (Figure 11e) illustrate a sequence of views from northbound I-15, starting downhill 
from TV 5 and north of SR 76. TVs 8 and 9 illustrate the view toward the site blocked by berms and 
vegetation.  The grassy areas on the Project site (and immediately to the west of the Project site) are 
blocked by the trees in TV 9, but are visible between the trees in TV 10.  The single residence on the 
Project site and the trees surrounding it are (largely obscured but) located in the middle of TV 10, and 
Monserate Mountain comprises the background. 
 
TVs 11 and 12 (Figure 11f) illustrate two typical views from southbound I-15.  TV 11 looks directly 
toward the Project site; the ridgeline along the northwestern boundary of the site is visible in the 
middle ground at the left edge of the photograph.  The grassy areas within the central portion of the 
Project site are visible between this ridge and the hill to the west (right) of the freeway.  Lancaster 
Mountain is visible above the site, and neighboring groves are discernable above the ridge. TV 12 is 
closer to the site along southbound I-15; the ridgeline is at the left edge of the photograph, and the 
grassy areas are in the center.  Although the Project site is in the middle ground, and views towards it 
are open, dominant visual elements from these viewpoints consist of the mountains in the background 
and north- and southbound lanes of I-15 in the foreground/mid-ground.  The industrial developed 
nature of the highway contrasts sharply with the more natural-appearing hills and the intervening 
Project site elements are further visually minimized. 
 
2.1.2 Surrounding Area 
 
Surrounding Topography 
 
The Project site is located in a narrow north-south trending valley generally referred to as the I-15 
corridor.  As shown in Figures 11a through 11f, the area surrounding the site is topographically 
varied. The Project site is bordered on the east and north by Monserate Mountain and foothills.  The 
highest point in the Monserate Mountain range is at 1,567 feet amsl.  A public trail maintained by the 
Fallbrook Land Conservancy and accessed via the northern extension of Pankey Road winds to the 
summit and provides views both to the east and to the west, over the Project site.  Neighboring peaks 
in this range step downward to the south, with the lowest peak reaching a height of 814 feet amsl.  
Rosemary’s Mountain, a large rocky peak, reaches a height of 992 feet amsl east of the southern 
boundary of the Project site, just north of the San Luis Rey River and SR 76.  
 
The San Luis Rey River trends northeast to southwest within ¼ mile of the southern extent of the 
Project site. South of the river, Lancaster Mountain rises to 1,485 feet amsl, creating the southeastern 
boundary of the I-15 corridor valley.  The southern boundary of the valley consists of a series of hills 
generally paralleling the river. I-15 extends north/south through these hills.  At the freeway’s southern 
summit within the viewshed, Lilac Road spans the hills over the highway with a visually prominent 
bridge. 
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West of the Project site and I-15, another north/south trending series of peaks creates the valley’s 
western boundary.  The highest among these peaks rises to approximately 929 feet amsl.  I-15 climbs 
in elevation to the north, as the Monserate Mountain range and the range west of the interstate 
converge.  
 
Surrounding Land Uses 
 
Figure 10, the previously-cited Photograph Location Map, is an aerial photograph that illustrates the 
various land uses and the visual character of the surrounding area.  Some of the largely undeveloped 
Monserate Mountain area is located within a resource conservation area owned and managed by the 
Fallbrook Land Conservancy.  A water tank is located northeast of the Project site, and a service road, 
also serving as a recreational trail, trends along the mountain slopes, providing access to the tank and 
ridgeline. Citrus and avocado groves and passive agriculture are the primary land uses east of the 
Project site (between the property boundary and Monserate Mountain and south of SR 76).  Disturbed 
by largely undeveloped uses are present on adjacent land to the west of the Project site and east of 
I-15 (proposed Campus Park West site), including a model airplane landing strip.  That site also 
contains some undeveloped wetland habitat. 
 
Open space also exists south of the Project site, associated with the San Luis Rey River.  The river is 
identified as a Resource Conservation Area in the San Diego County General Plan, both for sensitive 
species and “large patches of Riparian woodland vegetation” (X-K-18).  
 
The primary land use surrounding the Project site, besides agriculture, is residential.  Residential 
development includes a subdivision (Lake Rancho Viejo) of tile-roofed, single-family homes south of 
the river and the Project site.  Large, estate style single-family residences on large lots are located 
among the hills west of the Project site and I-15.  Landscaped yards, small-scale agricultural facilities 
(e.g., nurseries, and citrus or avocado groves), varied topography transected by winding roads, and 
mature trees make up the visual character of the area.  Night lighting from the residences west and 
south of the Project site is visible from public roadways in the area, but is filtered by existing mature 
vegetation.  Some native vegetation and undeveloped areas are scattered among these hills.  The Beck 
Reservoir and the Engel Family Preserve, owned by Fallbrook Land Conservancy, are also located in 
the hills west of I-15.  Pala Mesa Resort, a private resort with a golf course, is located at the bottom of 
the hills to the west of the highway, directly across I-15 from the Project site, and is clearly visible on 
Figure 10 as tree-rimmed greensward.  
 
A group of homes and some nursery facilities are located among the hills east of the highway and 
north of the Project site; local topography blocks most views of the Project site from these homes. 
 
No public parks or recreation areas other than Monserate Mountain trail, which extends to the north 
and northeast, exist near the Project site on the east side of I-15.  A trail owned and maintained by the 
Fallbrook Land Conservancy within the Engel Family Preserve is located near the top of the hills 
paralleling I-15 on the west.  This trail is accessed from Sumac Road and overlooks the I-15 corridor 
and much of the Project site.  
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2.2 Project Site Visibility 
 
2.2.1 Project Viewshed 
 
A “viewshed” is an analytical tool used to aid in the identification of views that could be affected by a 
potential project.  The viewshed is defined as the surrounding geographic area from which the project 
is likely to be seen, and is delineated based on topography and land use patterns.  The viewshed 
boundary for the Proposed Project was determined through the analysis of aerial photographs and 
topographic maps, and was field verified by Project analysts.  Variations between potential visibility to 
the site and actual possible views are discussed in the text below.  The viewshed boundary represents 
the geographic limits for this visual assessment.  
 
Figure 12, Viewshed Map, illustrates the Project viewshed on an aerial photographic base.  The 
viewshed generally is confined to the areas within the ridgelines that surround the I-15 corridor and 
define the river valley in this area.  The ridgelines of Monserate Mountain and Lancaster Mountain 
comprise the eastern viewshed boundary while the hillsides west of I-15 delineate the western 
viewshed boundary.  The southern and northern viewshed boundaries are defined by the peaks 
spanned by the West Lilac Road bridge approximately 1½ miles to the south and the hills leading 
upward to Mission Road to the north.  Smaller peaks and hillsides and the depression of the river 
valley create areas within these defined boundaries from which views to the Project site are shielded.  
 
2.2.2 Existing Viewer Sensitivity 
 
Viewer response is composed of two elements: viewer sensitivity and viewer exposure.  These elements 
combine to form a method of predicting how the public might react to visual changes brought about 
by project implementation.  

Viewer sensitivity is defined both as the viewers’ concern for scenic quality and the viewers’ response to 
change in the visual resources that make up the view.  Local values and goals may confer visual 
significance on landscape components and areas that would otherwise appear unexceptional in a visual 
resource analysis.  For the Proposed Project, viewer sensitivity has been identified based on the 
analysts’ experience in similar settings and County planning documents (i.e., General Plan and 
Fallbrook Community Plans, discussed in Section 2.3 of this document).   
 
Viewer exposure is typically assessed by measuring the number of viewers exposed to the resource 
change, type of viewer activity, duration of the view, the speed at which the viewer moves, and 
position of the viewer.   
 
Motorists 
 
The visual experience of motorists traveling on I-15 is varied, and in the area of the Project site 
primarily includes views of agriculture and open space, although residences and businesses are also 
visible south and west of Project site.  The highway is heavily traveled, being one of the main north-
south routes between the San Diego and the San Bernardino/Riverside areas and beyond.  I-15 
provides views of the Project area and surrounds to 128,000 vehicles north of the SR 76 interchange 
and 123,000 vehicles south of the SR 76 interchange each day (LOS Engineering, Inc. 2009).  The 
southern portion of the Project site is located approximately 2,000 feet east of I-15, and is not 
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generally visible from the highway due to view-restricting vegetation and topography.  The northern 
third of the Project site generally is located closer to I-15; the closest portion of the boundary line lies 
within 200 feet of the freeway.  Views toward the Project site from I-15 (some open and some 
restricted) are available to motorists traveling along I-15 next to the Project site.  As the site extends 
roughly north-south for approximately two miles, but is also visible for northbound travelers from the 
south prior to reaching the site, it would be within the larger viewshed seen by the motorist for 
approximately two minutes at freeway speeds.  
 
Portions of the Project site are visible from Old Highway 395 (roughly paralleling I-15 to the west) 
and from SR 76 near the southern boundary of the Project site.  SR 76 is posted at 55 miles per hour 
(mph), and Old Highway 395 is posted at 40 mph (although prevailing speeds of approximately 60 
mph are identified in the Project Traffic Analysis [LOS Engineering, Inc. 2009]).  Views from these 
roadways generally are brief and transitory due to the relatively high travel speeds, and intervening 
vegetation/topography (and for Old Highway 395, the juxtaposition of I-15 vehicular activity between 
the viewer and the site).  Open views encompassing the site exist from Old Highway 395 as it drops 
toward the valley from the hills to the south, and SR 76 where it abuts the project for a short distance.  
Refer to Figures 11b through 11f, discussed above, for illustrations of views from these public 
roadways.  
 
In general, drivers and their passengers along these roads are expected to be passing through the area, 
on their way to larger communities/destinations to the north or south.  Area residents would make up 
a smaller, but perhaps more common, percentage of the viewers along these primary north/south 
roadways.   
 
Although drivers passing through the area are expected to note project-related changes to the roadway 
and be affected by them, their primary focus is on speed of travel and interaction with other drivers on 
the road. This combined with both the relatively short duration of exposure time and the number of 
competing visual elements due to the expansive viewshed, is expected to lessen the importance of 
specific view elements for this group of viewers.  Although speed and traffic conditions would 
comprise an element of/ distraction from passenger views as well, it generally would be to a lesser 
extent than for the driver.  In these cases, passengers within the vehicle could be more focused on the 
passing viewscape.  Although lessened in level of effect, any distraction at all, when combined with the 
relatively short duration for visibility, would result in the visual impact of specific view elements being 
less important for this group of viewers (e.g., less important relative to viewers such as residents, 
discussed below). 
 
Residents 
 
Numerous homes are located within the Project viewshed west of the Project site and I-15.  Large, 
estate-style single-family residences are located on the eastern slopes of the hills west of I-15.  Many 
residents in this area have elevated views of at least a portion of the Project site.  These are long-term, 
stationary views toward a generally rural area with mountainous backdrop.  Some residents at higher 
elevations may see the Lake Rancho Viejo single-family subdivision south of the San Luis Rey River.  
(Views from Lake Rancho Viejo toward the Project site generally are restricted by topography and 
vegetation; the Proposed Project would not alter these view-restricting features.) 
 
As shown on Figures 10 and 11a through 11f and previously described, the area west of I-15 consists 
of rugged terrain.  Homes are sited throughout the hills, with a substantial amount of local 
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topographic variation (small hills, bumps and gullies located on the larger hill forms).  Residential 
landscaping also provides frequent shielding of view elements, both from the home where the 
landscaping is installed as well as for adjacent structures.  In other cases, residential (or related) 
structures themselves block views.   
 
Regardless, where views exist, they can be expansive, and many homes are sited specifically to take 
advantage of these open views.  In these instances, open views encompassing adjacent developed uses, 
the I-15 corridor valley, and the surrounding mountains to the east are visible, with Monserate 
Mountain and associated ridge features providing a dominant and natural background to the views 
from this area. 
 
Residential viewers would be expected to be more sensitive to changes in the immediate viewscape.  
For these viewers, the Project area can provide an often-seen and intimately known view.   
 
Recreationalists 
 
Monserate Mountain Trail, a hiking trail, is located north and east of the Project site. Portions of this 
trail are included in the County of San Diego Trail Master Plan.  Views to the Project site from the 
trail generally are blocked due to local topography; however, some portions of the trail offer 
unrestricted overviews of the Project site, particularly where the trail parallels the northern and 
northeastern boundaries of the Project site.  In these areas the project site makes up the foreground of 
views that also encompass the I-15 corridor and points beyond. Currently these views include natural 
vegetation and grassy areas on the Project site; groves neighboring the site in the middle-ground; and 
some residences, agriculture, highways, and natural areas in the background.  The viewer has an 
expansive view over a diverse landscape.  The dominant features of the view (the up-close scrub 
habitat in the foreground, the grassy areas in the middle ground which draws the eye due to the 
change in color and scale of the non-vegetated area in contrast to the surrounding area, and the 
dominant topographic features in the background) all combine to create a primarily natural to rural 
view from this locale (discussed as Key View 6, within Subsection 3.3.1, Permanent Visual Effects, 
below). 
 
Another trail is located in the Fallbrook Land Conservancy’s Engel Family Preserve, accessible from 
Sumac Road just south of Pala Mesa Drive.  This preserve is located in a mostly residential area west of 
I-15.  The preserve’s trail provides an extensive, elevated view of the San Luis Rey River Valley and the 
I-15 corridor, including the Project site and Monserate Mountain in the background.  This trail is 
primarily a hiking trail; views of the Project site are available from a seating area that overlooks the 
valley.   The viewer looks over I-15 and the intervening Pala Mesa Resort (down slope and in the 
foreground), to a view comprised primarily of open space and agricultural uses (discussed as Key View 
7, within Subsection 3.3.1, Permanent Visual Effects, below).  Again, the existing view is one of 
diversity – with developed, natural and agricultural elements – but the scale of the agricultural areas 
and hillsides/ mountains dominate the visual experience.   
 
Individuals using the cited trail system would be expected to be more sensitive to changes in the 
immediate viewscape.  Per the Fallbrook Land Conservancy (May 2007: pers. comm.) estimated users 
average two-to-three individuals per day for the Monserate Mountain Trail, and two-to-three 
individuals per week for the Engel Family Preserve.  Viewers using these trails would be moving at 
pedestrian rates of travel, or even sitting at overlooks (such as within the Engel Family Preserve).  As a 
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result, they are expected to be sensitive to Proposed Project modifications to the existing setting, as 
well as, potentially, any change from a more to less “natural” experience.   
 
There are no public parks in the vicinity of the Project site.  Several private golf courses exist within 
five miles of the Project site.  The nearest is Pala Mesa Resort, directly west of the Project site and 
separated from it by I-15.  The vegetation and landforms within this public golf course screen golfers’ 
views of the highway and the Project site.  
 
2.3 Applicable Policies and Planning Documents 
 
Visual resources may be subject to plans and policies developed to ensure adequate consideration is 
given to preserving and/or enhancing the visual qualities of an area.  These policies aid in evaluation of 
the planning agency/community perception of visual qualities within an area, as well as providing 
guidance as to whether Proposed Project modifications would be visually compatible with 
County/community goals.  The Proposed Project is subject to the following guidelines and policies. 
 
2.3.1 State of California 
 
California adopted a Scenic Highway Program (Streets and Highways Code, Section 260 et seq.) in 
1963 to preserve and protect scenic highway corridors from change that would diminish the visual 
quality of areas that are adjacent to highways.  The scenic designation is based on the amount of 
natural landscape visible to motorists, the scenic quality of the landscape, and the extent to which 
development intrudes upon the motorist’s enjoyment of the view.   
 
I-15 is classified as an “Eligible” California Scenic Highway from SR 76 north to SR 91 near the city of 
Corona. Since the Project site is immediately north of SR 76 and east of I-15, it is located within the 
Scenic Highway corridor.  The eligible designation can be changed to “officially designated” when the 
local jurisdiction adopts a scenic corridor protection program, applies to the Department for a scenic 
highway approval, and receives notification from Caltrans that the highway has been designed as a 
Scenic Highway.   
 
2.3.2 County of San Diego 
 
General Plan - Scenic Highway Element 
 
The Scenic Highway Element of the County General Plan (adopted January 1975, amended 
December 1986) was established to preserve and enhance the County’s scenic, historic and recreational 
resources with a network of scenic highway corridors. The County has designated numerous roadways 
as scenic routes, based on the following criteria:  
 

• Routes traversing and accessing major recreation or scenic resources 
• Routes traversing lands under the jurisdiction of public agencies 
• Routes supported by significant local community interest 
• Routes offering unique opportunities for the protection and enhancement of scenic 

recreational and historical resources   
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SR 76 from El Camino Real east to I-15, excluding the portion within the City of Oceanside, is a 
County-designated First Priority Scenic Route (route meeting three or more of the Scenic Highway 
System Priority List criteria) and is located ½ mile west of the southern edge of the Project site.  
 
I-15 from SR 76 north to the Riverside County line is a County Third Priority Scenic Route (route 
meeting one of the criteria).  Since no public agency holds a large block of land in this area, it is 
assumed that the designation was based on the presence of scenic resources or significant local 
community interest. 
 
Reche Road and Mission Road also are listed as second priority scenic routes (routes meeting two of 
the above criteria).  Reche Road extends westward from Old Highway 395, west of I-15 and 
approximately one mile north of the project site.  Mission Road is an east-west trending road located 
approximately 1.5 miles from the north edge of the project site.  
 
County of San Diego Fallbrook Community Plan, Fallbrook Design Guidelines, and I-15 
Corridor Subregional Plan 
 
The Project site is located within the Fallbrook Community Plan area and the I-15 Corridor 
Subregional Plan area.  Goals and policies within the Fallbrook Community Plan related to the 
Fallbrook Design Guidelines, as well as elements in the I-15 Corridor Subregional plan that are 
applicable to the Proposed Project, are detailed in Table 2 (provided at the back of this report), in the 
discussion of Guideline No. 3 in Section 3.3 of this report. Standards relating to site planning; walls, 
fences and berms; landform; vegetation retention; parking and circulation; lighting; landscaping; non-
motorized circulation; building equipment and services; architecture; and signage are included. 
 
2.3.3 Resource Protection Ordinance 
 
The County’s Resource Protection Ordinance (RPO) provides special regulations applicable to certain 
types of discretionary applications, including tentative maps.  The ordinance focuses on the 
preservation and protection of the County’s unique topography, natural beauty, diversity, natural 
resources, and quality of life.  It is intended to protect the integrity of sensitive lands including 
wetlands, wetland buffers, floodplains/floodways, sensitive habitats, cultural resources, and steep 
slopes (lands having a natural gradient of 25 percent or greater and a minimum rise of 50 vertical feet, 
unless said land has been substantially disturbed by previous legal grading), all of which are 
components of visual quality and community character.   
 
On July 23, 2004, the County Planning Commission granted an RPO exemption for the Campus 
Park and Campus Park West developments consistent with the RPO exemption of all or any portion 
of a Specific Plan Area with at least one Tentative Map or Tentative Parcel Map approved prior to 
August 10, 1988, subject to specific findings made by the Planning Commission, or, on appeal, the 
Board of Supervisors at a public hearing.   
 
2.3.4 Hillside Development Policy (I-73) 
 
The County’s Hillside Development Policy requires that development of building sites in hillside areas 
be planned and constructed so as to provide building sites while optimizing the aesthetic quality of the 
final product/site.  Physical site resources to be preserved or enhanced include existing natural terrain, 
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established vegetation, visually significant landforms, and portions of a site that have significant 
on-site vistas. 
 
2.3.5 Dark Skies/Glare 
 
The County of San Diego Outdoor Lighting Ordinance (Division 9, sections 59.101-59.15 of the San 
Diego County Zoning Ordinance) seeks to control undesirable light rays emitted into the night sky in 
order to reduce detrimental effects on astronomical research.  Zone A, defined as the area within a 15-
mile radius centered on the Palomar Observatory and within a 15-mile radius centered on the Mount 
Laguna Observatory, has specific light emission restrictions.  The unincorporated portions of San 
Diego County not within Zone A fall within Zone B, and are subject to lesser restrictions.  Outdoor 
lighting, such as security or parking lot lighting, must be less than 4,050 lumens and fully shielded 
within Zone B. The Project site is located approximately 17 miles from the Palomar observatory and 
even further from the Laguna Observatory, and is therefore within the Outdoor Lighting Ordinance 
Zone B.   
 
 

3.0 VISUAL IMPACT EVALUATION 
 

3.1 Guidelines of Significance 
 

The Project will result in a significant impact if it would: 
 
Visual Resources 
 

1. Change the composition of visual pattern in the visual environment and the change would be 
incompatible with the existing visual character in terms of dominance, scale, diversity, and 
continuity.  

 
2. Result in physical changes that would substantially degrade the quality of an identified visual 

resource, including but not limited to, unique topographic features, steep slope lands (as 
defined in the County’s RPO), ridgelines, undisturbed native vegetation, surface waters and 
major drainages, public parks, or recreational areas. 

3. Result in physical changes (i.e., land disturbing activities) to the visual environment that 
would demonstrably and adversely effect the viewshed of a designated scenic highway, scenic 
vista, or the I-15 Corridor Subregional Plan area (as contained in the Fallbrook Community 
Plan). 

 
Dark Skies and Glare 
 

4. Install outdoor light fixtures that do not conform to the San Diego County Light Pollution 
Code (Sections 59.108-59.110) lamp type and shielding requirements and County Zoning 
Ordinance. 
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5. Install highly reflective building materials including, but not limited to, reflective glass and 
high-gloss surface color in areas that will be visible along roadways, pedestrian walkways or in 
the line of sight of adjacent properties.  

 
3.1.1 Guidelines Sources 
 
Guidelines Nos. 1 and 2 are derived from the CEQA Guidelines, Appendix G, Environmental 
Checklist Form, and are intended to support definition of whether a proposed project will have a 
significant impact on visual character and quality.  These two significance guidelines also are based on 
established principles from the most widely used and accepted visual resource assessment 
methodologies, including the U.S. Department of Transportation, Federal Highway Administration’s 
Visual Impact Assessment for Highway Projects; the U.S. Department of Agriculture, Forest Service Visual 
Management System; and the U.S. Department of Interior, Bureau of Land Management (BLM) 
modified Visual Management System.  The concepts contained in these assessment approaches provide 
accepted practices for evaluating visual resources both objectively (visual character) and subjectively 
(visual quality).  This is accomplished by comparing the existing visual environment to the 
construction and post-construction visual environment; and subsequently, determining whether the 
project will result in physical changes that are deemed to be incompatible with visual character or 
degrade visual quality, as outlined in Guideline Nos. 1 and 2. 
 
The terms “dominance,” “scale,” “diversity,” and “continuity” in Guideline No. 1 are defined as 
follows: 
 

• Dominance in pattern character occurs when a specific feature is prominently positioned, 
contrasted or extended to a point where the specific feature strongly influences the pattern 
character of a scene (e.g., a telecommunications tower in an undeveloped area). 

• Scale is the size relationship among landscape components in the visual environment.  Scale is 
the result of the overall size and positioning of pattern elements and character (e.g., the scale 
of a power plant is greater than that of a backup generator). 

• Diversity is the frequency, variety and positioning of pattern elements.  The more these 
pattern elements are intermixed, the greater the resulting diversity (e.g., a town sited between 
a highway and river, surrounded by a combination of residential uses, agricultural operations 
and natural landscape would have a high level of diversity). 

• Continuity is the uninterrupted flow or transition among pattern elements (e.g., miles of 
grasslands on rolling hills would comprise high continuity). 

 
Guideline No. 3 is based in part on the principles discussed above as well as the Scenic Highway 
Element and Fallbrook Community Plan.  Any impacts to visual quality and character of scenic 
highways, vistas, and I-15 Corridor will be evaluated in terms of visual quality and character.  In 
addition, the project is required to be in conformance with applicable County standards related to 
aesthetics, including the General Plan and standards that apply to the I-15 corridor, such as the I-15 
Corridor Subregional Plan.  Non-compliance would result in a project that is inconsistent with County 
standards and may result in a potentially significant impact. 
 
Guidelines Nos. 4 and 5 rely on the lamp and shielding requirements established in the San Diego 
County Light Pollution Code (Sections 59.108-59.110) that have been determined to effectively 
reduce impacts on dark skies.  The standards are the result of a collaborative effort between technical 
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lighting experts, astronomers, and County staff to effectively address and minimize the impact of light 
pollution on dark skies.  The standards were developed in cooperation with lighting engineers, 
astronomers, San Diego Gas & Electric Company, Palomar and Mount Laguna observatories, San 
Diego County Department of Planning and Land Use and Department of Public Works, and local 
community planning and sponsor groups.  As outlined under the Legislative Intent of the LPC 
(Section 59.101), “The intent of the Division is to restrict the permitted use of outdoor light fixtures 
emitting undesirable light rays into the night sky which have a detrimental effect on astronomical 
research.”  The Code was written specifically to ensure that new outdoor lighting would have minimal 
impacts on astronomical observatories.  Therefore, compliance with the ordinance is, by definition, 
assurance of no significant impact.  The corollary to this is that non-compliance results in possible 
significant impacts.  Therefore, a project that exceeds these significance guidelines would represent a 
potentially significant impact on dark skies. 
 
3.2 Analysis Methodology 
 
In compliance with the guidelines of significance and analysis methodologies determined for the 
Proposed Project, this analysis includes the following elements and considerations: 
 

• Cross-sections of major areas of grading and comparison of the existing condition and visual 
prominence of the Project on finished grade.  

 
• A map of the viewshed and a discussion of communities and roads from which it may be 

viewed as a prominent feature.   
 

• Photo simulations of the Proposed Project from selected Key Views. 
 

• A discussion of the compatibility of the scale and mass of the Proposed Project with the 
surrounding area. 

 
• A discussion of the architectural style of the structures and their site utilization related to the 

manner in which surrounding properties have developed. 
 

• A discussion of the proposed landscape plan in light of the ability of the plantings to soften the 
exterior appearance and relative massiveness of the proposed structures. 

 
3.3 Analysis of Project Effects and Determination of Significance 
 
Analysts conducted a field survey to assess the visibility of the Proposed Project from the surrounding 
area.  Key Views, consisting of photographs taken from public viewpoints, are used below to support 
the analysis.  These were identified based on the number and frequency of views, the potential 
sensitivity of viewers, and the types of Project-related features that would be visible. Locations for key 
views to the Project site were selected using the following criteria: 
 

• Type of viewers/viewpoint (public views generally are considered more sensitive than private 
views) 

• Breadth of the view (views taking in a number of elements rely less on any one element than 
those focusing on a specific criterion) 
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• Depth of the view (increased distance from the observed element makes it appear smaller, less 
detail is registered, and visibility may be affected by atmospheric conditions such as fog, smog, 
etc.) 

• The amount of time (duration) and/or number of times each observer is exposed to the view 
• Number of viewers exposed to the view (a greater number of viewers makes the view more 

sensitive) 
• Designated scenic viewpoints and scenic highways are considered sensitive viewpoints 
 

3.3.1 Permanent Visual Effects 
 
Refer to Figure 10 for the locations of the key views discussed below, and to Figure 13 for a map 
depicting the location of the cross-sections also included in the discussion below. 
 
Incompatible Change in the Composition of the Visual Environment (Guideline No. 1) 
 
This section addresses perceived change to existing views to the property based on implementation of 
the Proposed Project for most public and private viewers.  The discussion addresses land uses and 
related structures and landscaping proposed by the Campus Park Project, implementation of the 
conceptual landscape plan (Figure 6), as well as sound walls proposed to attenuate noise levels for 
potential new residents of the Project site (Urban Crossroads 2009).  Primary locations for views to the 
Proposed Project are discussed, starting with I-15, which provides some of the closest and most 
consistent views to the Project (the reader is also referred to the discussion of I-15 under Guideline 
No. 3, below, which addresses conformity with I-15 scenic corridor guidelines).  Four simulations from 
I-15 are presented in the discussion below.  Cross-sections also are provided to illustrate proposed 
grading at several key points (see Figure 13, as noted above). 
 
Views from I-15 
 
The alignment of I-15 allows for a variety of visual experiences for drivers approaching and traveling 
through the valley within which the Project is located.  Expansive views of the I-15 valley corridor are 
available from both the north and the south approaches.  These views include large portions of the 
valley, the San Luis Rey River, surrounding hillsides, and a local landmark bridge spanning the 
hilltops at the valley’s southern edge.  Most houses within this portion of the I-15 corridor that are 
visually accessible to drivers on both north- and southbound I-15 are located in neighborhoods west of 
the freeway, are sited on large lots, and are not highly visible due to ornamental landscaping.  Lake 
Rancho Viejo, high contrasting and highly visible (generally due to the red tile roofs), more dense 
homes are located south of the San Luis Rey River and east of I-15.  These latter homes currently 
constitute a discordant element within the surrounding area, which generally appears open, 
agricultural, and primarily undeveloped immediately adjacent to the river.  
 
As stated in Section 1.3 of this report, the Proposed Project would develop multiple uses, including 
single-family and multi-family residential, professional office, a Town Center, commercial/retail and 
recreational uses.  The Proposed Project also would preserve riparian and some upland vegetation 
existing on the Project site within dedicated open space lots.  Additionally, most of the southwestern 
portion of the Project site would be preserved in open space, including vegetation within Horse Ranch 
Creek.  The only proposed development within the southern third of the Project site consists of multi-
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family housing abutting SR 76 and sewer pump station, and the trail staging area west of the housing 
area and Pala Mesa Drive. 
 
Figure 14, Photo Simulation Key View 1, provides a simulation depicting the level of change 
potentially seen by northbound drivers on I-15, approximately 1 mile south of SR 76.  Various 
elements of the Proposed Project would be visible within northbound views including single-family 
housing in the northern portion of the site, Town Center and multi-family residential buildings in the 
center of the site, and the multi-family residential area along SR 76.   The simulation depicts the 
residential buildings in off-white with earth-tone roofs, and the Town Center buildings in white to 
generally illustrate worst-case massing.   
 
Visual buffering provided by landscaping is not shown, including trees proposed for Project 
installation along SR 76, and achieving up to 30 feet in height at maturity.  Streetscape and HOA 
planting throughout the development, as well as landscaping installed by private homeowners in the 
more northerly portions of the project would additionally increase greenscape effects. As illustrated by 
the simulation, a number of elements attenuate adverse visual effects from this locale.  These include: 
retained riparian areas, lack of change to surrounding groves, the small scale of area actually affected 
within the expansive view seen, lack of change to the natural background slopes that play such a 
dominant visual role in this view, and the visual repetition of the natural light and dark “speckling” 
shown by boulders on steep hillsides within vegetation being echoed in the structure walls versus roofs 
and interspersed greenbelts.  The combination of these elements would result in a less than significant 
level of compositional change from this segment of the scenic highway. 
 
From its southern boundary along SR 76, the Project parcel extends approximately 2 miles 
north/south at a variable distance east of I-15.  As noted above, motorists traveling on I-15 at the 
speed limit of 70 mph would be driving next to the Project site for less than two minutes. During this 
time, views toward the Project site and the surrounding hillsides are somewhat restricted by 
vegetation and topography, particularly adjacent to the southern and northernmost portions of the 
Project site.  The creek extends along approximately one mile of the Project site boundary, and 
supports large trees.  The trees restrict views to the Project site from I-15, particularly for 
approximately one half mile where the creek (and the site boundary) are closest to the freeway.  The 
trees would prevent motorists traveling north on I-15 from seeing the multi-family and Town Center 
buildings when closest to them.  Next to the north-central portion of the Project site, however, the 
upstream areas of Horse Ranch Creek are narrower and support less vegetation.  More open views are 
available and include the on-site and neighboring grassy areas and abutting Monserate Mountain.  
The reader is again referred to Typical Views 8 through 12 (Figures 11e and 11f).  
 
Cross-section A (Figure 15) was drawn across a point on I-15 northbound approximately 2¾ miles 
north of Key View 1 and 1¼ mile north of SR 76, near the center of the Project site, through the 
Project site in an east-west direction, and illustrates the relationship of the Project site to the 
interstate.  Old Highway 395 and I-15 are located at the far left edge of this cross-section.  The 
Project site in this area is generally flat, sloping up slightly to the east (right edge of the cross-section) 
and at the same general elevation as I-15.  The slow rise in topography to the east across the Project 
site, and the retention of all proposed development generally toward the valley floor in relation to the 
steeper rise east of the Project site, is illustrated. 

Figure 16, Photo Simulation Key View 2, depicts the existing and post-construction Project conditions 
from Key View 2, taken from northbound I-15 more than three miles north of Key View 1, near the 
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central part of the Proposed Project.  This view looks northeastward across the Palomar College 
property and then the Project site.  Grassy areas are dominant elements in the existing view; however, 
other vegetation also is visible.  Trees located near former home sites and in the on-site canyons are 
visible in the center of the view; the existing residence is also visible among these trees.  Monserate 
Mountain makes up the background of this view.  Some vegetation that grows at the border of the 
Project site and I-15 is visible at the left edge of the photograph. 
 
The Proposed Project would develop several types of buildings in the grassy areas currently visible 
from Key View 2 and other portions of I-15 next to the northern portion of the Project site.  Single-
family homes would be located to the north and east, in the grassy areas that abut the adjacent 
mountains, in the middle-ground of this view.  Office professional uses would be located westerly of 
the residential uses, along the western property boundary.  The view from this viewpoint of PO-1 and 
PO-2, with the residential areas located behind them, provides the focus of the simulation. 
 
Prior to landscaping of individual lots by private homeowners, the view from northbound I-15 toward 
these houses would show structure walls and building roofs.  The houses would have varied shapes and 
heights (not exceeding 35 feet) and earth-toned roofs and would appear small in scale due to the 
distance of approximately 1,500 feet (¼ mile) from the viewer.  Any adverse effect would be further 
subdued as individual lot landscaping is added and homeowner trees/shrubs mature within community 
maintained landscaping.   
 
Streets would be lined with small- to medium-sized trees with broad canopies.  Manufactured slopes 
between groups of houses or along the eastern edge of the Proposed Project may be visible from 
northbound I-15 in the short-term, but as shown in Figure 16, would be quickly obscured from off-
site views by the Proposed Project streetscapes.  These would be part of the fuel-modification/fire 
safety zones surrounding the group of houses.  The slopes would be planted with shrubs and trees with 
similar visual character to those on the surrounding hillsides, providing a visual transition between the 
ornamental landscape within the development and the preserved native vegetation and open space in 
the surrounding hills. 
 
The office professional buildings (PO-1 and PO-2) would be closer to the viewer than the residential 
areas.  Project-required sound walls are visible behind and at a higher elevation than the office 
professional buildings; these are depicted in light brown/tan (and again, for purposes of visibility, 
without the vining vegetation that would cover them pursuant to the landscape plan).  Horse Ranch 
Creek Road would be lined with street trees planted 40 to 50 feet on center that would be visible in 
front of these buildings and facilities; these trees would soften the building masses and provide 
vegetative screening.   
 
The trees along Horse Ranch Creek Road and vegetated roadway slopes would comprise a major part 
of the view.  Project assumptions assume a range of tree plantings (15 gallon to 24-inch boxes) with 
planted heights of 8-to-12 feet at installation, and 2-to-3 feet of growth per year.  These assumptions 
were reflected in the modeling assumptions.  Trees depicted in the simulation were modeled to 
average 24 feet in height five-to-seven years after planting, additionally randomized in the model by 
15 percent.  At maturity, the trees depicted would be approximately 30 to 40 feet in height. The 
office professional buildings would be no higher than 35 feet; therefore, from this vantage point the 
street trees would be approximately as high as the buildings and would act as a visual screen.  Portions 
of the buildings would be visible behind the trees, as they would be spaced to allow 20 feet between 
mature canopies pursuant to the Project FPP.  The simulation shows PO-1 at the left-hand side of the 
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simulation.  The larger tan building just left of center in the depiction represents the side of the 
one-story PO-2 development that is closest to the property line (i.e., immediately east of the future 
Palomar College campus).  As illustrated in the simulation, the other buildings in PO-2 are 
additionally obscured by set back from the property line, with an intervening parking lot.  Trees 
associated with Project-required parking lot landscaping provide additional shielding. 
 
As illustrated by the simulation, a number of elements minimize adverse visual effects from this locale.  
These include: lack of change to the natural background slopes that play such a dominant visual role 
in this view, the relatively small scale of Project features within the expansive view seen, the 
articulation of the architectural features, and coloration of the roofs. In addition, the interspersed 
vegetated areas would create a visual repetition of the natural light and dark variations of the 
background vegetation, and the street trees and Project landscaping would reduce the visible mass of 
the buildings. The combination of these elements would result in a less than significant level of 
compositional change from this segment of the scenic highway. 
 
Figure 17 illustrates a photo simulation from Key View 3.  Key View 3 was taken from the 
northernmost point in the Project’s viewshed, along southbound I-15, more than 1 mile north of Key 
View 2 and approximately 1½ miles south of the Mission Road exit, just north of the Stewart Canyon 
Road under-crossing.  As shown in this key view, local topography (e.g., the hill at the northwestern 
corner of the Project site) blocks views to most of the property.  This hill restricts some views toward 
the Project site from southbound (and northbound) I-15 near the northernmost portion of the Project 
site.  A small portion of the Project site is visible in the photograph’s middle ground as the road curves 
to the right.  Hills to the south and east of the site and citrus/avocado groves neighboring the Project 
site at the foot of these hills comprise the background of the photograph.  These background hills 
would not be altered by the Proposed Project, and would continue to provide a background for views 
similar to those in Key View 3.  
 
Also as shown in the photo simulation, visible portions of the Proposed Project from the vicinity of 
Key View 3 include the upper stories, roofs, and tree canopies of the single-family residential 
neighborhoods, and slopes.  These slopes would be planted and managed to provide both a fire safety 
buffer and a visual transition between the ornamental landscaping of the developed portions of the 
Proposed Project and the native vegetation of the open space areas and surrounding mountains.  
Portions of the Proposed Project that may be visible to the right (south) of the hill would include 
distant professional office buildings, the sports complex, the Town Center, multi-family residential 
buildings, and planting associated with Horse Ranch Creek Road.  Town Center structures are 
planned to be one-story buildings ranging from generally 28 to 39 feet in height at roof peak.  Finally, 
the multi-family residential buildings along SR 76 also are visible.  The depiction is a worst-case 
illustration.  It shows proposed structures and the partial shielding provided by intervening 
topography as well as the low-lying nature of the Proposed Project relative to the magnitude of the 
surrounding topography.  Even in this worst-case simulation, it can be seen that the change in 
composition is not incompatible with the existing setting.  The dominance of the surrounding hills 
and mountains continues to draw the viewer’s eye.  Adverse effects would be lessened once the 
additional attenuating factors are incorporated.  These factors include applying softer colors for the 
buildings and screening vegetation shown for the site on the Project landscape plan (refer to Figure 6).  
As the Project landscaping matures, more green and less of the buildings would be visible, additionally 
relating the current vegetatively barren site to the abutting hillside groves.  Overall, given the 
intervening topography, the minimizing effect the rise in elevation of I-15 has on “shortening” 
building mass, the location of proposed elements toward the base of slopes, and the beneficial effect 
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demonstrated by Project-required landscaping, changes to the I-15 viewshed are determined to be less 
than significant from this viewpoint.  
 
Figure 18 (Cross-section B) was drawn through a point on I-15 approximately 1 mile south of Key 
View 3, near Key View 2, and extends from Old Highway 395 eastward and slightly southward 
through the northern portion of the Project site.  Old Highway 395 and I-15 are shown at the left 
(west) edge of the cross-section. The  Project site slopes upward to the east (right edge of the 
cross-section).  Cross-section B illustrates cutting and filling of the existing grade to create flat pads on 
which the single-family dwellings, roads, and the active-sports park site would be located.  
 
The manufactured slopes created by Project grading may be visible from I-15, but generally would be 
planted with shrubs and trees that would provide erosion control and would visually screen the slopes.  
The vegetation required by Project design would effectively lower any adverse effect associated with 
these fill and cut slopes to less than significant levels.  Particularly with regard to the largest cuts on 
the east side of the Proposed Project, however, the erosion control hydroseeding would be critical to 
maintaining current views from off-site westerly viewers.  The reader is referred to the discussion in 
Guideline No. 2 for additional information on this topic. 
 
Figure 19 illustrates a photo simulation from Key View 4. Key View 4 was taken from a moving 
vehicle at a point on southbound I-15 adjacent to the northern portion of the central Project site, near 
Cross-section B and northward-looking Key View 2, and illustrates a southwesterly, open view toward 
Project site, with the Palomar College property in the foreground.  Rosemary’s Mountain and 
Lancaster Mountain comprise prominent background features in this view.  The citrus groves that 
border the Project site to the east are also visible; these groves spread northward toward the left edge 
of the photograph.  Brown, grassy flat areas and power lines on and adjacent to the Project site are 
visible between the groves and the northbound I-15 lanes in the foreground. 
 
Similar to the I-15 northbound views, views from southbound I-15 would include developed elements 
following Project implementation.  The Key View 4 simulation illustrates a portion of the project site 
that would be visible from the freeway, as seen in Figure 19.  The single-family homes of planning 
area R-1 and the office professional structures are seen in this simulation with the proposed structure 
façades, including the metal and stucco/stone accents and glass windows of the office buildings.  The 
multi-family uses (MF-3 and MF-2), as well as the Town Center show as block massing, in part due to 
representation of proposed (unshielded) sound walls, and in part because of their distance from the 
viewer at this viewpoint. Street trees and slope landscaping also are simulated.  Similar to Figure 16, 
the trees are shown at approximately 24 feet in height, the assumed height of the trees five to seven 
years after planting.  At maturity, the trees depicted would be approximately 30 to 40 feet in height. 
The office professional buildings would be no higher than 35 feet; therefore, from this vantage point 
the street trees would be approximately as high as the buildings, and would act as a visual screen, 
although portions of the buildings would be visible behind the trees, which would be spaced to allow 
20 feet between mature canopies, consistent with the Project FPP. 
 
The multi-family residential units also would have a maximum height of 35 feet.  Varied setbacks and 
building elements that visually minimize building mass and prominence would be used to create 
variety among these buildings, and landscaping would be used to create continuity with the larger 
Proposed Project and to soften building masses.  Utility areas would be screened, and parking areas 
would be surrounded by landscaped berms or buffers.  No building within the Proposed Project would 
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rise above the horizon line created by Monserate Mountain or peaks to the south, which provide- a 
background to views from I-15. 
 
As previously discussed, right-of-way for Horse Ranch Creek Road, the major access road proposed for 
the Project, would be aligned along the western edge of the Proposed Project and would be visible 
from Key View 4.  The trees shown screening the buildings are part of the roadway landscaping.  
From I-15, some views of other portions of the Proposed Project would be available between the trees, 
such as professional office buildings, the Town Center, and the active sports park.  
   
Additionally, manufactured slopes are depicted below the trees in the simulation.  These slopes are 
shown covered with proposed landscaping, which would be used to provide erosion control and a 
transition to the surrounding native vegetation.  Some manufactured slopes created by project grading 
between buildings, at the east edge of development closest to the background slopes or at the edges of 
the Proposed Project (such as to support Horse Ranch Creek Road) additionally may be briefly seen 
from I-15.  These would be variously planted with shrubs, trees and hydroseed to provide erosion 
control and visually screen the slopes.  Generally, the vegetation required by Project design would 
effectively lower any adverse effect associated with these fill and cut slopes to less than significant 
levels.  For the area of cut at 1.5:1 at the eastern Project edge, erosion control hydroseeding required 
by the Project would be critical to maintaining current views from off-site westerly viewers.   
 
In summary, the Proposed Project development would retain approximately 42 percent of the Project 
site, including on-site riparian and coastal sage scrub vegetation, thereby retaining existing diversity 
related to habitat.  Given the rise in topographic features associated with Monserate Mountain, 
Rosemary’s Mountain and Lancaster Mountain to the north, east and south, respectively, structures 
associated with development would appear small in scale.  This effect would be enhanced by the 
distance from the Project at which most views would be situated, as well as their often being higher in 
elevation.  Because views subject to modification are located primarily east of existing viewpoints, the 
heavy landscaping associated with Horse Ranch Creek Road (generally on the western perimeter of the 
Project) would provide substantial amounts of vegetative screening.  Although similar vegetation is 
not currently located on site, this irrigated streetscape would echo the green of the abutting groves on 
the Project’s east side.  Finally, development would not rise above the horizon line created by the 
background mountain range, which would not be altered.  These peaks would remain the 
overwhelmingly dominant element in views to the east. Project design (varied product type, height, 
color as well as Project landscaping (including the street trees and slope planting), would result in the 
visual impact of change to the view caused by the Proposed Project being less than significant. As 
such, a less than significant impact is identified regarding incompatibility with existing visual 
character based on review of diversity, scale, continuity and dominance. 
 
Views from State Route 76  
 
SR 76 borders the Project site at its southern edge.  SR 76 is a First Priority Scenic Route west of I-15, 
but has no scenic designation east of I-15, where the Project site is located.  The visual character of SR 
76 mainly is rural in nature although the road does pass through a few towns and developed areas.  
Common visual elements on the land adjacent to SR 76 in the vicinity of the Project site are citrus 
groves, large ornamental or dense riparian trees, and undeveloped open lots.  The southernmost 
portion of the Project site is visible from SR 76, as illustrated in Key View 5 (Figure 20).   
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Figure 20 illustrates a photo simulation from Key View 5.  The Key View 5 photo was taken from the 
south side of SR 76, near the Pankey Road intersection, east of I-15, and illustrates an easterly view of 
the southernmost portion of the Project site. Rosemary’s Mountain is a dominant feature in the 
background of this view.  SR 76 comprises the foreground of the view and extends eastward into the 
background.  Dense riparian vegetation associated with Horse Ranch Creek is visible on the left side of 
the view, and a flat, grassy area is visible between the trees and the roadway.  Tall, dense stands of 
eucalyptus trees bordering the southeastern edges of the Project site are visible in the middle-ground, 
left of the roadway, and some citrus trees in groves south of SR 76 and east of Pankey Road/Shearer 
Crossing are visible to the right of the roadway. 
 
Multi-family residential uses would be located in the portion of the Project site that is aligned along 
the north side (left side in the photograph) of SR 76 in this area. The residential structures within this 
area would be adjacent to SR 76, and would require a sound attenuation wall.  The barriers would be 
10 feet tall along SR 76 and 8 feet high along Pankey Road/Pala Mesa Drive.  Noise barriers may 
consist of a wall and berm combination.  The wall fronting SR 76 would be visible to both east- and 
westbound travelers along SR 76.  The sound wall aligned along Pala Mesa Drive would be visible to 
eastbound travelers on SR 76.  In addition to the sound walls, a six-foot high community theme wall 
would extend along the eastern property boundary edging MF-4 and future Horse Ranch Creek Road. 
This decorative wall would be most visible to westbound travelers along SR 76. 
 
For the frontage along SR 76, the berm upon which the sound wall would be sited would be up to 
four feet high, with a six- to eight-foot sound wall placed on top.  The sound attenuation walls would 
be articulated with stone-clad pilasters and would support vines, pursuant to the landscape plan.  
These vines would consist of one or more of the following plants—grape, ficus, and/or ivy—resulting 
in variation during the year due to varying colors of green, as well as the deciduous nature of the ivy.  
 
As seen in the simulation, the Proposed Project also would include a row of oak trees aligned along SR 
76.  Although not shown along SR 76, shrubs ranging in height from 18 inches (needlegrass) to 24 
inches (gazania, lantana, ceanothus) to 10 to 18 feet in height (toyon, sumac, blue-eyed grass) would 
be planted where space is available between the “road recovery” zone associated with this state route 
and the sound wall. Sycamore trees would be used as an accent at the intersection of SR 76/Pala Mesa 
Drive.  The trees would be placed approximately 50 feet apart, ensuring a 20-foot separation between 
mature canopies for fire safety.  The vines and trees depicted in the simulation are shown several years 
after planting, but not at full maturity.  At maturity, the trees depicted would be approximately 30 to 
40 feet in height, and the vines are anticipated to cover approximately 75 percent or more of the wall. 
 
A multi-purpose trail would extend parallel to SR 76 north of the trees.  The trail would be separated 
from the roadway by a post-and-rail equestrian fence; this trail is visible in the simulation. No 
planting beyond erosion control hydroseeding would occur within the road recovery portion of the 
right-of-way, shown here at 20 feet in width. 
 
From SR 76, the upper stories and roofs of the multi-family buildings  would be visible above the wall 
and between the trees. The roofs of the houses would be earth-toned, and are shown in deep reddish 
and brown soil colors.  The horizon line created by Rosemary’s Mountain in the background would 
remain a dominant feature behind the Project in views from this area. Additionally, the oak trees 
proposed to be aligned along SR 76 and Pankey Road would be consistent with native and rural 
landscapes throughout this part of the County.  Alternatively, and with Fire Marshal approval, a row 
of grapefruit trees may provide planting elements visually similar to the grove trees on the south side 
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of SR 76, as well as on Rosemary’s Mountain.  Either design would provide visual continuity between 
the Proposed Project and surrounding area. 
 
A trail staging area and a sewer pump station are proposed immediately west of Pala Mesa Drive and 
the multi-family residential area shown in the simulations.  The sewer pump station would be located 
on a 0.1-acre site east of the staging area (Figures 4 and 5). The staging area would provide parking 
for recreational users intending to utilize the region’s existing and/or future trail network.  The staging 
area would be accessed from Pala Mesa Drive and would include an asphalt parking lot, trees and 
other landscaping including a landscaped berm to screen lower asphalt portions of the parking area 
from view. 
 
This portion of the Proposed Project would be connected via roadways and pedestrian/bicycle paths to 
the remainder of the Proposed Project.  The major roadway that would provide access to the Proposed 
Project generally would be aligned near the eucalyptus trees visible in the middle-ground of Key View 
5, at the foot of Rosemary’s Mountain.  This roadway, Horse Ranch Creek Road, would be lined with 
trees and trails, and would include a landscaped median. 
 
Cross-section C (Figure 21) is drawn from SR 76 (at the right edge of the cross-section) northerly 
through the southernmost portion of the Project site, and illustrates the typical existing topographic 
configuration of this area of the Project site, as well as the Proposed Project grade.  The grasslands 
visible in Key View 5 are located in this generally flat portion of the Project site bordering SR 76.  The 
riparian areas visible in the middle ground of Key View 5 would be located to the far left of this cross-
section. 
 
As shown in Cross-section C, Project-proposed uses would require fill in order to raise the ground level 
above the Horse Ranch Creek flood plain.  Realigned SR 76 (discussed in cumulative projects below) 
similarly would be raised; therefore, the grading required within this portion of the Project site would 
not be highly visible.  The riparian areas located north of the limit of grading demarcated on Cross-
section C would be preserved.  The proposed uses within this area would be much more visually 
evident, with introduced man-made vertical elements, resulting in a major change in visual character 
from the existing grassland.  The diversity of riparian versus grassland habitats, however, would be 
visually echoed (in a more developed setting) in the diversity between the riparian and Project 
landscaped elements. 
 
This area is visually isolated from the larger Proposed Project by the riparian vegetation associated 
with Horse Ranch Creek.  The residential uses proposed for this area would comprise a peripheral, 
short-term view for passing motorists within a larger setting that includes the surrounding hills and 
mountains as dominant background elements.  Streetscape vegetation (including trees, shrubs, and 
vines) would be provided between the viewers along SR 76 and the multi-family housing.  Assuming 
vehicular travelers would be traveling at the posted speed limit of 55 mph they would be potentially 
viewing this area for a period of approximately 10 seconds.  As result of these considerations, a less 
than significant visual impact to motorists on SR 76 due to Project incompatibility with the existing 
visual character is identified.   
 
A future San Diego County Third Priority Pathway is identified along approximately 400 feet of SR 
76.  Although views for pedestrians and bicyclists of the multi-family residential areas would be 
available for a longer term due to the slower travel speed of these users, the visual effects for 
pedestrians and bicyclists on this pathway caused by the Proposed Project would be similar to those 
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for motorists along SR 76.  This pathway parallels SR 76, a commonly traveled road.  In addition, 
most of the Proposed Project would not be visible to users on this pathway; landscaping would soften 
building mass and contribute to obscuring elements such as parking; and the surrounding hills, 
mountains, and vegetation would remain dominant visual elements for these viewers.  The Proposed 
Project would result in less than significant visual impacts to recreationalists on the proposed SR 76 
pathway. 
 
Views from Old Highway 395 
 
Most of the Project site is visible from northbound Old Highway 395 north of West Lilac Road, where 
Old Highway 395 is located west of and roughly parallel to I-15.  Refer to TVs 4 and 7 (Figures 11b 
and 11d), discussed above, for typical views from Old Highway 395.  The buildings associated with 
the Proposed Project would change the expansive views available to motorists from this highway from 
a primarily open, undeveloped setting to one encompassing suburban development elements.  The 
views available to motorists/vehicular passengers and bicyclists from Old Highway 395 also would 
encompass residential development currently existing south of the San Luis Rey River, and the 
Proposed Project would therefore have some level of continuity with existing nearby development.  
The visual environment in this area is primarily open and rural despite the visible nearby 
developments, however, and the Proposed Project would result in a major change to the focused visual 
character of the Project site, bringing denser development north of the river, even though the 
background horizon would not be altered. 
 
Views toward the Project site also are available from the segment of Old Highway 395 adjacent to 
I-15 between approximately SR 76 and Tecalote Lane.  Available views would include view-
obstructing or distracting elements in the foreground (between the viewer and the Proposed Project), 
such as the entire width of I-15 with a concrete center barrier, vehicles on I-15, chain-link fences, and 
vegetation. In addition, similar to existing conditions for motorists on I-15 and SR 76, views toward 
the Project site would be peripheral. The time a motorist/vehicular passenger would spend looking 
directly at the Project would be somewhat shortened due to the vehicle’s speed and the driver’s focus 
on the road ahead. Vehicular passengers could be more focused on the passing viewscape, but also 
would be subject to distractions related to roadway elements and visual elements west of the roadway.  
 
While the Proposed Project would change the continuity of the existing, primarily natural views of the 
site by introducing a primarily built environment onto undeveloped land, changes to views from Old 
Highway 395 created by the Proposed Project would result in less than significant impacts related to 
incompatibility with existing visual character, for the reasons described for the (closer) I-15 right-of-
way, and detailed above.   
 
Views from Other Area Public Roadways 
 
The local area roadways provide motorists and pedestrians with restricted to expansive views into the 
site, depending on the viewer’s location and the activity.  West of the Project site, the main east-west 
routes are SR 76 and Reche Road.  Primary north-south roadways are Gird Road (west of the Project 
site’s viewshed) and Wilt Road, which transects the ridgeline at the Project site’s western viewshed 
boundary.  Many of the public roads within in this area are two-lane rural collectors used by local 
residents within the existing low-density residential community. These roads often transition into 
private roads.  Where the Project site is visible, motorists traveling along these roads generally would 
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have very brief views of the Project because trees and shrubs along these roadways frequently confine 
the travelers’ view to the immediate vicinity of the roadway.  The curving nature of many of the local 
roads also results in a frequent shifting of the viewers’ focus.  The Project site would be visible from 
areas of higher elevation or from roadways with lesser levels of landscaping/vegetation in the 
surrounding vicinity.  The Proposed Project would result in a less than significant impact to these 
views resulting from the incompatibility of introduced visual elements due to: the fleeting nature of 
these views; the developed and diverse character of the foreground views with attendant viewing 
obstacles including residences and structures, native and irrigated vegetation, and I-15; and Monserate 
Mountain and Lancaster Mountain east of the Project site—neither of which would be altered, and 
would continue to provide visually dominant background elements for views from this area.  
 
Specifically with regard to Reche Road, this road terminates at Old Highway 395 approximately one 
mile north of the Project site. Approximately 0.5 mile of Reche Road is within the Project viewshed. 
Views from the westernmost end of Reche Road would be similar to views from southbound I-15, as 
discussed in Key View 3.  West of Old Highway 395, motorists traveling east and west on Reche 
Road may have peripheral views of portions of the Proposed Project, where local vegetation and 
topography do not block views to the south.  
  
Mission Road is located approximately 1.5 mile north of the northern edge of Project site and 
generally trends east-west. Based on topography alone, approximately 0.5 mile is located within the 
Project viewshed (although visibility would be extremely low due to distance and intervening 
vegetation). This portion of Mission Road merges with the northern end of Old Highway 395, just 
west of I-15, and is aligned north-south. Views from this roadway would be similar to views from 
southbound I-15, discussed above in Key View 3, but less extensive due to the greater distance. 
 
The hill in the northwestern corner of the project site would block extensive views from Reche Road 
and Mission Road, and local vegetation and topography also would limit views. The proposed 
buildings would be located on the lower, flatter portions of the project site, and the upper stories, 
roofs, and tree canopies of the single-family residential neighborhoods may be visible from this portion 
of these roads. The slopes surrounding the Proposed Project may also be visible, but would be planted 
and managed to provide both a fire safety buffer and a visual transition between the ornamental 
landscaping of the developed portions of the Proposed Project and the native vegetation of the open 
space areas and surrounding mountains, minimizing the visibility of the manufactured slopes.  
 
Overall, given distance, the intervening topography and the minimizing effect of Project landscaping, 
changes to views from Reche Road and Mission Road are determined to be less than significant. 
  
Views from Area Residences 
 
As noted above, views toward the Project site available from surrounding residences would be 
stationary and long term.   
 
Project implementation would change portions of the Project property from primarily open farming or 
natural land to a suburban pattern of development, with roadways, professional office buildings, and 
residential rooftops dominating Project-specific middle-ground views.  Structure density would be 
substantially greater than residential lots from which the Project would be viewed.  These changes 
would be implemented consistent with Fallbrook Community Plan goals and policies, as noted above.  
In addition, the Proposed Project would not modify other view elements integral to the current visual 
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experience, including intervening development between the residential viewer, groves located easterly 
of the project, or the background natural horizon of the mountains and hills, as described below.   
 
Where Project built elements do result in modification to the property, several attenuating elements 
come into play.  First, as indicated above, Project elements would not affect foreground views—there 
is measurable distance between the residential viewer and the Project modification.  The nearest home 
(surrounded by grove) is approximately 0.4 mile distant, with the next closest homes being 
approximately 0.6 and 0.75 mile distant, respectively.  These homes are all sited on lower slopes.  
Homes in the vicinity of the Engel Preserve (see below) are approximately one mile from the Proposed 
Project.  Second, the elevation of the existing (viewer) residential pads would tend to minimize mass 
and bulk of Proposed Project structures as viewers largely would be looking down upon them rather 
than directly across or up at the structures.  Third, from these higher elevations, project elements such 
as the roadway streetscapes, pocket parks, active field park, etc. are all expected to provide greensward 
elements that would interrupt the “built” effect.  Fourth, the tile or concrete roofs of the residential 
structures would be consistent with the largest intervening use between the viewers and the Project 
(Pala Mesa Resort, refer to Figure 22, showing Key View 7, below).  Finally, as alluded to previously, 
the Proposed Project would affect only a portion of an extensive viewscape, with all changes occurring 
at the foot of notable topographic forms.  No ridgeline elements are proposed, and the natural 
appearance of the view backing hillsides would remain the same.   
 
Taken overall, therefore, the Proposed Project would introduce built elements into the middle ground 
of views currently experienced by area residents.  The foreground and background (natural horizon) 
view elements would remain unchanged.  Within the middle ground, grassland and riparian habitat 
would not be developed by Campus Park (although some of this area would be developed by Palomar 
College).  The scale of built elements would be somewhat minimized by distance, elevation and 
associated landscaping.  Overall, the Proposed Project changes are identified as a less than significant 
impact to the composition of view elements based on incompatibility. 
 
Views From Public Recreational Facilities, Existing and Planned  
 
No public parks exist within the Project site’s viewshed. As described above, however, public trails 
occur within the Project vicinity.  Views from these trails to the Project site and potential visual 
impacts due to the development of the Proposed Project are discussed below. 
 
Monserate Mountain Trail.  Monserate Mountain Trail is a San Diego County Priority 1 public hiking 
trail north and northeast of the Project site.  It is located within a preserve owned and maintained by 
the Fallbrook Land Conservancy.  This trail is accessible from the northern extension of Pankey Road, 
south of Stewart Canyon Road (where the trailhead is marked), and provides access to the slopes and 
ridge of the Monserate Mountain range.  Approximately 750 to 1,100 persons (2 to 3 per day) 
currently use this trail each year. (Although use rates would be expected to increase following 
development of the Proposed Project, as well as other area projects, these new users would be 
experiencing the trail at a point in time in which the presence of the Project would be part of their 
existing setting.)    
 
Portions of this trail are located on the south and west facing slopes of the mountain foothills that 
abut and overlook the northern portion of the Project site, which is particularly visible from the trail 
where it transects the western slopes of the mountain range, roughly paralleling the Project site 
boundary for approximately 2,000 feet.  Key View 6 (Figure 22) was taken from this trail, at the 
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northeastern corner of the Project site. This key view looks southwestward over the Project site, which 
can be seen in the middle of the photograph.  The south- and west-facing slopes and the natural 
vegetation that exists within the northern portion of the Project site are visible in the foreground. The 
grassy areas are visible in the middle ground, and the riparian vegetated creek is visible beyond them. 
These areas of vegetation create uniform swaths of color within the view.  The existing on-site 
residence is located just right of center in the photograph.  I-15, located just west of the property, 
transects the middle ground of the view, and the hills west of the interstate comprise the background.  
The experience on the trail, however, is not completely natural.  The trail joins a dirt access road to 
the water tank at the northeast corner of the property and the water tank can be notable.  
 
Cross-section D (Figure 21) was drawn from a point on this trail directly north of the Project site, 
through the portion of the Project site north of proposed Baltimore Oriole Road.    The cross-section 
illustrates the steep change in elevation at the north end of the site beyond the edge of proposed 
grading. 
 
As is clear from the cross-section and Key View 6, a large portion of the Proposed Project would be 
visible from this trail.  Natural vegetation in the immediate foreground of the photograph would be 
retained.  Single-family houses would be located within the northern portion of the Project 
development area, with the nearest house approximately 700 feet away from the location of Key View 
6.  A fire safety buffer would create a transition between the ornamental landscape within the 
residential development and the natural vegetation on the slopes surrounding the Proposed Project. 
Because the viewer is standing atop a steep slope at the key view site, some of the northern-most 
homes would be obscured by topography from this specific location. 
 
Multi-family development, professional office buildings, parks, the Town Center, and the HOA 
recreation facility beyond (south of) the single-family houses also would be visible from the trail.  
Horse Ranch Creek Road would border Project uses to the west (right) and south (behind), and would 
extend southeastward across the grassy areas visible in Key View 6.  Professional office buildings and 
the active sports complex would be located along this road, west of the single-family houses. Multi-
family dwellings also would be located south of the single-family houses.  The riparian vegetation 
visible as a dark green patch in the middle ground of Key View 6 and approximately 85 acres of 
grassland would not be impacted by the Proposed Project, as this area  is not a part of the Project 
parcel (see Cumulative Projects Palomar College).  Although not developed under the Proposed 
Project, given the orientation of the parcel (linear rather than a block) and the fact that it would be 
rimmed by Project developed uses on three sides (north, east and south), it is expected that the open 
space associated with it would be screened by the heights of Project buildings, resulting in a fairly 
solid developed profile from this viewpoint.   
 
The buildings and other Project elements of this proposed development would cover approximately 52 
percent of the currently undeveloped land, creating new visual elements that would contrast with and 
change the current predominantly natural and rural setting that makes up the foreground and mid-
range view from this trail.  The rooftops of the buildings would be the aspect of the Proposed Project 
most visible from the Monserate Mountain trail.  The larger buildings within the Project site—the 
multi-family dwellings and the professional office buildings—would be farthest from the viewer, while 
the single- or two-story single-family houses would be located in the foreground.  
 
The diversity created by the buildings and landscaping would contrast with current foreground views 
of fairly uniform areas of the undeveloped site.  Landscaping and street trees would soften the 
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Key View 6: View toward southwest from Monserate Mountain trail.
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architecture and shield detailed views of buildings within the Proposed Project but would not lessen 
the change from an undeveloped to a developed view.  
 
The changes in scale, diversity, and continuity proposed by the Project to foreground and middle 
ground elements would change the composition of views available from the Monserate Mountain trail.  
The existing built elements that are visible, however, combined with the low number of viewers per 
annum, continue to render the impact related to changes in visual character from this specific locale 
less than significant. 
  
Engel Family Preserve.  The Engel Family Preserve is a 10-acre parcel owned and managed by the 
Fallbrook Land Conservancy located among the homes west of I-15.  A hiking trail within the 
preserve, along which viewing benches are located, transects east-facing slopes and provides extensive, 
elevated views of the San Luis Rey River Valley and the I-15 corridor, including the Project site, as 
illustrated in Key View 7 (Figure 22).  Within this panoramic key view, the Pala Mesa Resort golf 
course and the buildings associated with the Pala Mesa Resort are visible at the base of the hills that 
make up the foreground of the photograph.  I-15 borders the resort golf course on the east side. The 
Project site is visible in the middle ground of the photograph, bordered on the west by I-15 and 
riparian vegetation within Horse Ranch Creek, and on the east by agricultural groves and Monserate 
Mountain.  Monserate Mountain and related peaks provide a dominant visual element within the 
background of views from this trail. 
 
Proposed single-family houses, multi-family residences, professional office buildings, parks, roads, 
parking lots, and the Town Center all would be visible from this trail, and would constitute a notable 
change to existing views from the Engel Family Preserve.  The roofs of the buildings would be the 
most visible element of the Proposed Project.  Street trees and proposed landscaping would soften 
building masses and shield views of streets and parking lots, and vegetation on the surrounding 
hillsides and the majority of vegetation within Horse Ranch Creek would be preserved.  This 
landscaping would provide some screening of the buildings; however, the scale of the Project, 
developing most of the undeveloped land visible on the Project site, would result in changes in visual 
pattern to the otherwise natural and open space view east of I-15 from this viewpoint. 
 
Although the Proposed Project would change the visual character of the Project site to be more 
developed (and therefore more consistent with development in the foreground of Key View 7), the 
impact would be less than significant.  This would be due to the same reasons as stated for the less 
than significant changes to existing views from the surrounding private residences described above.  In 
addition, the view illustrated in Key View 7 is experienced by a small number of people 
(approximately 100 to 160 visitors per annum) due to the relatively hard-to-find location of the trail 
and small size of preserve.  Although different from the existing setting, the distance from which this 
middle ground view is observed, the minimization of structure scale due to distance from (and 
elevation of) the viewer, the retention of diverse vegetative elements, and the continued extreme 
dominance of the background hills, all combine to result in a less than significant impact for viewers 
from the Engel Family Preserve for the issue of view composition. 
 
San Luis Rey River Trail.  A future San Diego County Third Priority Trail is identified north of the San 
Luis Rey River in the vicinity of the Project site.  Portions of this trail potentially would have views of 
the southernmost portion of the Project site.  Key View 8 (Figure 23) illustrates a view looking north 
from the approximate location of this trail, near Shearer Crossing and the southern terminus of Pankey 
Road south of SR 76.  The portion of the Project site located immediately north of SR 76 is 
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represented in the middle ground of the photograph, next to dense vegetation associated with Horse 
Ranch Creek and beyond a recently mowed, empty area in the foreground.  The empty area in the 
foreground borders the Project site on the south.  Nearby groves are visible at the right edge of the 
photograph.  Surrounding hillsides to the north, east (right), and west (left) of the Project site make 
up the background of the photograph.  Power lines and poles provide notable, non-natural elements 
in this view.  Some of these exist on the Project site or bordering SR 76.  The closest utility lines in the 
view exist on the undeveloped area from which the photograph was taken.  SR 76 is located north of 
the trail and south of the Project site, and is represented in Key View 8 only by street signs.  
 
The portion of the Proposed Project that would be most visible from this trail would be the multi-
family residential area and associated noise attenuation wall described in the discussion above 
regarding views from SR 76.  Glimpses of walls and taller elements of the residential buildings would 
be visible just in front of the riparian vegetation in Key View 8 middle ground.  The relative distance 
of the viewer from the residential area would provide some minimization of structure mass and scale.  
Although some of the dark green would be blocked by the proposed development, this vegetation 
would continue to be visible flanking the buildings.  The Proposed Project would provide landscape 
screening described above for Key View 5.  The surrounding landforms would continue to provide a 
background to views from this point, ensuring that the proposed buildings would be a small element 
in the larger view.  As a result of these considerations, the proposed changes would result in a less than 
significant change in the composition of views from this future trail location. 
 
Effects of Illumination/Lighting 
 
The currently open and undeveloped character of the Project site results in a nighttime setting with 
only light from one existing residence visible on site. Lighting associated with existing residential and 
commercial uses as well as I-15 and other area roads exists off site.  
 
Development of the Proposed Project would introduce numerous lights into the valley for safety and 
aesthetic reasons.  The new lighting would include: indoor lights; safety and accent lights within 
private residential lots; street lights; pedestrian pathway lighting; parking lot lighting in both multi-
family areas and among non-residential uses; accent lighting on signs and within Project landscape 
areas; and pathway/parking lot lighting as necessary.  Each light would include louvers and shields to 
prevent glare and light spill onto neighboring properties, roadways, and adjacent open space, as 
discussed below under Guideline No. 4. 
 
Due to the scale of the Proposed Project and the inclusion of lighting into all portions of the Proposed 
Project (except the preserved open space areas), the resulting new night lighting could become a 
notable element in the nighttime views of the valley east of I-15.  This lighting would contrast with 
existing conditions, although its effects would be lessened as landscaping became mature (higher than) 
and obscures light sources.  A number of elements, however, contribute to rendering potential change 
to existing composition related to nighttime lighting less than significant.  These include: (1) the 
undevelopable open space on site; (2) the required shielding part of Project design (and in compliance 
with County ordinance); (3) the use of low-sodium lights along Project roadways and in Project 
parking lots; (4) the amount of light currently associated with I-15 and existing residential uses; as 
well as (5) the nighttime “black space” that would remain due to the undeveloped nature of the hills 
located northerly and easterly of the Proposed Project. 
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Figure 23

Key View 8: View northward from San Luis Rey River Trail (proposed).
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Off-site Project Elements 
 
The Proposed Project would continue the construction of two on-site Circulation Element roadways to 
off-site areas. Horse Ranch Creek Road, the proposed main community access road, would diverge 
from the eastern Property boundary and would be aligned southeast of the Project site.  It would join 
SR 76 approximately 0.25 mile away from the southeastern corner of the Project site.  Most of the 
neighboring property through which this road would be aligned is proposed for development, but 
currently undeveloped.  One private residence is located along the current alignment of SR 76, and is 
accessed via an unpaved road.  The southerly extension of Horse Ranch Creek Road would overlap 
most of this existing dirt road, and although it would not disturb the residence, it would overlay part 
of the residence’s landscaping.  The extended road would meet SR 76 at its anticipated southerly 
alignment, cutting through existing citrus groves located south of the Project site and SR 76. 
 
The proposed Horse Ranch Creek Road generally would follow the alignments of existing dirt roads 
(and was realigned to avoid riparian habitat as part of the Proposed Project).  The extended roadway, 
however, would remove existing dense vegetation at the existing residence and among the citrus 
grove, include associated lighting, and be wider than the existing dirt roads.  For these reasons, Horse 
Ranch Creek Road would be more visible to motorists on SR 76 (and the non-vehicular travelers along 
the SR 76 pathway) than the existing roads.  This portion of SR 76 is not a scenic highway, however, 
and the larger visual landscape surrounding the roadway would not be disturbed.  This proposed off-
site extension of Horse Ranch Creek Road, therefore, would result in a less than significant visual 
impact. 
 
Pala Mesa Drive would be extended from its terminus at Old Highway 395 west of the Project site 
and I-15 via the currently unused overcrossing at I-15, eastward and southward across undeveloped 
property west of the Project site to connect to the existing northern terminus of Pankey Road, which 
extends northward from SR 76. By making use of an existing overcrossing, the proposed alignment 
would not introduce any new elements into the view along the I-15 corridor at that point; 
additionally, the easternmost portion of Pala Mesa Drive would be minimally visible from northbound 
I-15. Similarly, by making use of an existing intersection at SR 76, views from this roadway would be 
minimally altered.  Therefore, this extension of this roadway would result in a less than significant 
visual impact. 
 
The series of focused off-site intersection improvements proposed as part of Project design or possible 
mitigation would all occur on existing roadways.  These proposed improvements generally would be 
focused in extent, consisting of installation of a signal and/or addition of intersection-specific turn 
lanes.  The isolated and primarily ground-level elevation of these improvements would result in these 
improvements showing less than significant impacts to the current viewers’ visual experience. 
 
One of the improvement areas is not so restricted in size and also would have increased visibility; this 
improvement consists of the loop north- and southbound ramps proposed at the I-15/Pala Road 
interchange.  These ramps would be seen by travelers on Pala Road and I-15, and would be visible to 
viewers located on hillsides west of I-15, and from nearby Old Highway 395.  Some of the mature 
trees within in this area would be removed to accommodate the new ramps. However, the existing 
ramps and most of the trees in the interchange area would remain, and the proposed loop-ramps 
would not contrast with the existing visual environment of the interchange area.  Therefore, despite 
the traffic volume, the new ramps would result in a less than significant impact to the area. 
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A water line is proposed within Pala Mesa Drive.  This line would be installed below grade and would 
not be visible, nor would it require the removal of trees or highly visible vegetation.  Short-term visual 
impacts related to the construction of the pipeline would result in less than significant visual impacts. 
 
Views to On-site Sound Walls 
 
As detailed in the 2009 Project Acoustical Assessment Report, an assessment of I-15 and future on-
site traffic noise was completed for the Project.  Based on this assessment, potential noise attenuation 
barriers would be required in several locations to mitigate for noise levels resulting from roadway 
improvements, as shown in the Conceptual Wall and Fence Plan, Figure 7 (discussed above).  Barriers 
would range from a height of 8 feet adjacent to multi-family uses in the southern portion of the site to 
9 to 10 feet in height adjacent to single- and multi-family residential uses throughout the rest of the 
Project.   Approximately 25 multi-family units (MF-1, west of future Horse Ranch Creek Road) also 
would require six-foot-high noise barriers on second story balconies. Barriers of this height and extent 
(see Figure 7) are not common elements within this portion of the County, as they are generally 
associated with larger urban/suburban uses rather than single-family large-lot residences.  Project 
noise attenuation walls, where not integrated into the building and balconies, would be located either 
at the edge of buildings pads where the pads are higher than street level, or closer to the edge of the 
right-of-way if the pad is located at or below the street level.  
 
With the exception of noise attenuation walls proposed for the multi-family housing development 
areas (one immediately adjacent to future Horse Ranch Creek Road, another near the future Pala Mesa 
Drive extension, and the third just north of SR 76), barriers would be located off the primary Project 
roadways and generally east of other Project uses such as the single-family housing located east of the 
office professional development and the multi-family development located east of the Town Center.  
Noise attenuation walls would be screened by the intervening uses and landscaping from vehicular or 
pedestrian viewers along Horse Ranch Creek Road and other points westerly.  This is also true of the 
six-foot balcony barriers.  The tree canopy associated with streetscape along Horse Ranch Creek Road 
would provide intermittent shielding of the sound barriers.  Balconies would incorporate a transparent 
upper portion to accommodate views outward from the residential units.  The transparent barriers, in 
combination with the streetscape, would result in any adverse visual effect associated with balcony 
barriers being less than significant.  
 
Some sound barriers also would include berming, which would reduce the need for higher walls. 
Berming would be included at MF-4, as described in the discussion of “Views from State Route 76,” 
above.  For the multi-family development located at the intersection of Horse Ranch Creek Road and 
Harvest Glen Lane (MF-2), a six- to eight-foot-high wall would be sited on a berm two to four feet in 
height.  A six-foot high community theme wall provided for privacy along Horse Ranch Creek Road 
would be sited on a two-foot berm. As discussed above, however, Project-proposed slope and berm 
revegetation includes shrubs and groundcover for erosion control, as well as fairly extensive streetscape 
planting.  Project-proposed landscaping would additionally screen some of these walls, where the 
pedestrian/equestrian path and related shrubs and trees would intervene between the roadway viewer 
and potential walls. 
 
Additional vegetation, such as vines that would grow on the walls pursuant to the landscape plan and 
medium-height shrubs planted on the slopes below or in front of the walls, where possible, would 
ensure that the visual appearance of the walls from Horse Ranch Creek Road or Pala Mesa Drive is 
mitigated by screening the walls and helping them blend into the Proposed Project.  Following 
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installation and establishment, these areas would require long-term maintenance in order to ensure 
that the beneficial screening continues—commited to as part of Project design, and planned for 
maintenance through the HOA.  (Without this long-term maintenance, visual effects would be 
adverse and significant.)  These design elements would combine to reduce adverse effects to on-site 
views encompassing these walls to a less than significant level.   
 
For off-site viewers, the location of these walls within (and generally behind) the larger seen 
development area, the distance from the viewers, the incorporation of the extensive streetscape 
landscaping, and the Project-required wall-specific screening vegetation, all would combine to 
eliminate the ability to identify the sound walls as specific elements from the seen view.  A less than  
significant impact related to view composition for Project-required sound walls is identified. 
 
Degrade the Quality of an Identified Visual Resource (Guideline No. 2) 
 
There are no ridgelines or public parks on the Project site.  The property does contain steep slopes and 
undisturbed native vegetation, including riparian trees and vegetation associated with Horse Ranch 
Creek, a major drainage.  Steep slopes (i.e., natural slopes with a 25 percent or greater slope gradient 
and with a 50-foot rise in elevation) are located in the northern area of the Project site on the hillside 
near the northwestern portion of the property and on the hillsides rising northward and eastward 
toward the mountains; refer to Figure 9a, Steep Slope Map.  Although the Project was exempted from 
compliance with the RPO in 2004, as noted above, visual effects of steep slope impacts are reviewed 
here in accordance with the Hillside Review Policy. 
 
No grading would occur to steep slopes located on the west or north sides of the property.  Some 
portions of steep slopes on the eastern side of the property would be altered by a Project roadway.  On 
site, a cut slope of 800 linear feet, with a vertical maximum height of 45 feet on the east side of a 
cul-de-sac (Song Sparrow Drive) would be visible to individuals accessing 16 homes on the west side of 
the cul-de-sac.  Song Sparrow Drive south of Baltimore Oriole Road would provide access to the 
houses along this easternmost edge of the Project site, as well as emergency access for on- and off-site 
houses.  The road would be located approximately 35 feet above the neighboring house pads on the 
west, and would result in the modification of roughly 800 linear feet of slopes just east of the Project 
site.  The resulting slope would be a maximum of 65 feet higher than the roadway.  The modification 
of this small area of steep slope in an area dominated by the notable forms of Monserate, Rosemary’s 
and Lancaster Mountains would not substantially degrade the visual quality of that resource.  The 
physical constraints associated with the steep slopes would remain, and their overall visual importance 
would not be diminished.  Revegetation for slope stabilization would provide both erosion/water 
quality and aesthetic benefits.  This is consistent with the Hillside Policy goal of preserving natural 
terrain to the extent possible while still providing home sites. 
 
As described previously, the native vegetation on site includes riparian vegetation in the southern 
third of the site, grasslands in the central third of the site, and a variety of native vegetation including 
Diegan coastal sage scrub among the hills and canyons of the northern third of the site (Figure 9b).  
Large sycamore and oak trees and a wide swath of riparian vegetation grow near Horse Ranch Creek, 
covering nearly the entire width of the Project site in the southern third of the property.  
 
The grassy area mainly consists of low-growing vegetation on flat ground or low hills.  North of Pala 
Mesa Heights Drive the topography and the vegetation are more varied, with oak trees and large 
shrubs growing in the canyons and scattered stands of eucalyptus growing near the current residence 
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and former home sites.  The hills in this northern portion of the site mainly are covered with 
low-growing shrubs or grasses. Native vegetation consisting of dense, shrubby vegetation similar to 
that found in the surrounding hills grows on the higher elevations, near the property boundaries.   
 
Much of the native vegetation on site would be preserved within dedicated open space lots.  A 
biological open space lot in the southern portion of the Project site would protect most of the existing 
riparian vegetation including almost all of the contiguous riparian area along the western Project 
boundary (visible as a dark-green mass on the aerial photograph in Figure 10).  This area includes 
valuable southern riparian forest, as well as freshwater marsh. Approximately 83.6 acres of open space 
preserve (under Wastewater Management Option 1, or 81.0 acres under Wastewater Management 
Option 2) would be provided in PA OS-2 in the southern portion of the Project, permanently 
protecting this habitat and retaining visual effect provided by the large swath of greenery. Where the 
smaller of the two acreages would be preserved (Wastewater Management Option 2), a wet weather 
water storage pond would be constructed just south of the Project detention basin.  This pond, as well 
as the Project detention basin, would be surrounded by a berm which would be planted with the 
Riparian Transition Zone palette detailed on Table 1h.  Containing trees, shrubs, and groundcovers, 
this palette contains species appropriate to transition to the natural riparian habitat, as well as conceal 
the landform modification and any related fencing associated with these two facilities. 
 
Most of the on-site central non-native grasslands would be eliminated, but this habitat is disturbed 
and is not considered an identified visual resource.  Of the approximately 130 acres of Diegan coastal 
sage scrub habitat in the northern area, 87.3 acres, or 67 percent, would be preserved within 
permanent open space lots.  The area of disturbance in this habitat would be on the lower, less visible 
portions of the hills, while the native vegetation on upper slope areas would remain intact.    
 
Horse Ranch Creek flows in a human-made earthen channel adjacent to I-15.  Within the southern 
portion of the Project site, the creek is not contained within a channel, but rather sheet-flows within 
the riparian habitat area.  Horse Ranch Creek is a large drainage; however, there are no surface waters 
that would be considered a visual resource.   
 
Because (1) a very small area of steep slope lands within a less visible area at the toe of slope would be 
disturbed, (2) a majority of native vegetation would be preserved within open space lots including the 
more visible area on the hillsides, and (3) surface waters and major drainages would not be visually 
degraded, less than significant impacts would occur to identified visual resources. 
 
Change the Visual Environment of a Designated Scenic Highway, Scenic Vista, or the I-15 
Corridor Subregional Plan Area (Guideline No. 3) 
 
Portions of the Project site are visible from I-15, a County designated Third Priority Scenic Highway 
and a State “Eligible” Scenic Highway.  The Project site is addressed in the I-15 Corridor Subregional 
Plan area of the Fallbrook Community Plan, which is the focus of the following analysis.  (General 
viewshed analysis with regard to Project impacts to existing views was addressed under Guideline No. 
1.)  Specifically with regard to impacts to the viewshed of a scenic highway, it is relevant and necessary 
to evaluate the conformity of the Proposed Project with identified I-15 standards. These guidelines 
were created to guide the anticipated growth and development of land within the corridor in such a 
way as to maintain the scenic eligibility of the roadway as well as visual elements identified as 
important to the maintenance of community character. They therefore provide appropriate standards 
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against which to evaluate the potential effect of the Proposed Project for these issues. Each of the 
relevant Planning Standards of the Fallbrook Community Plan, Fallbrook Design Guidelines, and I-15 
Subregional Plan relating to site planning; walls, fences and berms; landform; parking and circulation; 
lighting; landscaping; non-motorized circulation; building equipment and services; architecture; and 
signage are cited, and conformity is addressed in Table 2.  

The overall scale of the proposed development would be compatible with existing and planned 
development within the I-15 Corridor Subregional Plan area.  Higher density development would 
occur near the Town Center area and southern portions of the Project near other existing and 
proposed developments.  Lower density residential development would be located in the central and 
northern areas,  transitioning to surrounding open space areas.  
 
Steep slopes on the property mainly occur in the northern and eastern portion of the Project site, in 
the Monserate Mountain foothills.  Most of the Proposed Project buildings would be located in lower 
elevation/flatter portions of the Project site, in order to preserve steep slopes and rock outcrops.  
Isolated cuts into steep slopes at the northern and eastern portions of the Project would occur (see 
Figure 7).  These locales would not be highly visible from area roadways or neighboring communities 
due to distance, relatively small size and intervening elements; although they may be visible from 
closer existing and proposed trails.  The edges of graded slopes would be softened through the use of 
contour grading techniques, and the slopes would be planted with a native and locally appropriate 
palette that would provide a visual transition from the developed portions of the Proposed Project to 
the existing native plant communities surrounding the Project site, and therefore would not be highly 
visible over the long-term.  
 
Overall, approximately 176 to 178 acres of existing vegetation (42 or more percent of the Project site, 
based on the wastewater management option chosen) would be preserved on the Project site, 
including the Horse Ranch Creek riparian corridor, steep slope areas in the northern portion of the 
property, and approximately half of the oak woodlands.  Although some mature trees would be 
removed in portions of the Project site, the Project’s comprehensive landscape plan includes extensive 
planting of trees along roadways and within the development areas, which ultimately would result in 
an increase in the number of mature trees on the site relative to the current condition.   
 
Multi-family residential buildings would be designed and positioned to create courtyards and common 
areas connected by landscaped walkways.  Although some Town Center commercial buildings would 
be up to 40 feet in height, pedestrian-scale design elements, per the Specific Plan for the Proposed 
Project, would be included to minimize the buildings’ visual scale and mass.  All Proposed Project 
architecture would include “village style” features such as porches, columns, arcades, retail window 
displays, overhangs, seating areas, and shade trees, as appropriate to the building use, thereby visually 
reducing structural scale of the buildings.  Continuity between buildings would be provided through 
the use of common material and landscaping. Signs within the Proposed Project would be designed to 
provide direction without being visually dominant. Styles, materials, and colors of signs would comply 
with County regulations and reflect the Proposed Project’s architecture. 
 
County community design guidelines discourage the use of large areas of glass.  The Proposed Project 
would restrict use of expanses of glass to the office professional buildings.  These structures generally 
would consist of non-glare glass façades accented by 2’x2’ stone (or stone-like) tiles.  The proposed 
glass material would be non-reflective and therefore would not attract a viewer’s eye due to 
reflection/glare, or otherwise be visually intrusive. Additionally, the north and west elevations of the 
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buildings that face I-15 and would have the highest visibility to westerly viewers would include more 
stone-tile detailing than the internally facing façades (the reader is referred to Figure 3i) Because: (1) 
of the restriction of glass to only one type of building (office professional), in itself restricted to the 
northern extent of the project area and comprising a relatively small portion of the overall 
development footprint; (2) the use of non-reflective glass where it is used, and (3) the incorporation of 
stone elements; a less than significant adverse aesthetic impact is identified. 
 
The Proposed Project would provide walkways, bike and equestrian paths, as well as landscaping and 
human-scale architectural elements to encourage pedestrian connections between homes, businesses, 
retail areas, parks, and trails.  All streetscapes along the major Project roadways would include 
parkways landscaped with trees and flowering shrubs, as well as sidewalks and/or trails.  Landscaping 
adjacent to roadways and within parking lots would minimize the visual impact of the proposed 
hardscape. Off-street parking, service/loading, storage and other utilitarian areas would be screened 
from public view by buildings, walls, and/or landscaping.  Proposed Project landscaping has been 
designed to reflect a rural atmosphere and provide transitions between the Proposed Project and the 
adjacent native landscape, and between the Proposed Project and groves located on adjacent 
properties. 
 
Community theme and entry walls would incorporate stone or high quality faux stone (emulating real 
stone) design elements.  No noise attenuation walls would exceed 10 feet in height. Taller walls (e.g., 
between 8 and 10 feet in height) would be constructed using a variety of techniques, such as berms 
where feasible, to minimize the visual impact of a solid wall.  Post and rail fences would edge roadways 
and trails where equestrian uses are permitted.  Black or dark green coated chain link fence would be 
used in several areas (e.g., on the north side of Pankey Place), between the landscaped setbacks and 
preserved open space, where it would be screened by the proposed streetscape/development.  
 
The Proposed Project lighting plan’s standards provide for lighting at an appropriate scale and 
intensity for each proposed land use and require directional lighting and shielding to avoid spillover 
into residential areas, neighboring properties, adjacent roadways, or open space areas, and to minimize 
illumination into the night sky. 
 
In conclusion, while Proposed Project elements would result in visible change to the visual 
environment east of I-15, Project design elements would conform to the community planning 
guidelines set forth in the Fallbrook Community Plan and Fallbrook Design Guidelines, as detailed in 
Table 2 (provided at the back of this report), particularly with regard to site planning; walls, fences 
and berms; landform; parking and circulation; lighting; non-motorized circulation; building 
equipment and services; architecture; and signage.  In doing so, the Proposed Project also would 
comply with design guidelines set forth by the I-15 Corridor Subregional Plan. The Proposed Project’s 
conformance to the guidelines would ensure a less than significant impact. 
 
Outdoor Light Fixtures and Conformance to the San Diego County Light Pollution Code 
(Guideline No. 4) 
 
The Proposed Project includes a lighting plan that would conform to the mandatory San Diego Light 
Pollution Code (Sections 59.108-59.110).  Low-pressure sodium lights would be used for street lights 
and parking lot lighting. Lights would be shielded to prevent glare onto neighboring roadways and 
adjacent open space, and would be restricted to 4,050 lumens in conformance with the Light Pollution 
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Code Zone B requirements.  Therefore, the Proposed Project would result in less than significant 
visual impacts to dark skies/Palomar observatory (Guideline No. 4). 

 
Highly Reflective Building Materials Visible Along Roadways, Pedestrian Walkways, or in the 
Line of Sight of Adjacent Properties (Guideline No. 5) 
 
The exterior surfaces of buildings within the Proposed Project generally would be covered stucco or 
concrete, and may include stone architectural accents.  Within the non-residential portions of the 
Proposed Project, the main color of all buildings would be earth tones, such as warm gray, off-white, 
or beige, with limited use of bold or bright colors.  Within the office professional areas, steel-frame 
construction with glass exterior materials would be allowed; glass would not, however, exceed 70 
percent of the exterior of any single building.  Office professional building heights would be limited to 
35 feet and there would be no expansive areas of reflective materials.  Screen planting is specifically 
required to visually buffer the office professional uses from the I-15 corridor. 
 
Screening planting consistent with the FPP is specifically required, and would contribute to visual 
buffering of the office professional uses from the I-15 corridor. Vegetation within the Proposed 
Project, particularly street trees, would not only soften architectural masses, but also would also block 
some of the potential glare from roadways, pedestrian walkways, and neighboring properties.  The 
Proposed Project, therefore, would result in less than significant visual impacts due to the glare from 
highly reflective building materials, pursuant to Guideline No. 5. 
 
3.3.2 Short-term Construction-related Visual Effects 
 
While exact details of Project phasing ultimately would be driven by market conditions, it is currently 
anticipated that the Proposed Project would be mass graded in two overall north/south phases, with 
the various structures associated with the development constructed in multiple project stages.  The 
southern two-thirds of the Project site (i.e., south of, up to and including Pala Mesa Heights Drive) 
would be graded in the first phase.  The initial phase of project development also would include utility 
services extensions and off-site road improvements. Construction in the northern portion of the project 
site would follow.  In terms of product phasing, residential areas in the southern portion of the Project 
site would be included in a first project stage.  Multi-family residential areas in the central portion of 
the Project site would be constructed in a second stage. More residential units and one park site would 
be developed in a third stage. The remaining park sites, residential areas, and the office professional 
buildings would be developed in two successive product stages. The development of the Town Center 
in the central portion of the Project site would comprise the final stage of the development.  

 
Visible construction activities would contrast with existing conditions due to removal of existing 
vegetation and the introduction of new, visually dominant elements, including: raw soil; newly cut or 
filled slopes; construction-period fencing; construction equipment; and construction materials 
stockpiling and storage.  If new Project residents or noise-sensitive species are present during 
construction within specified distances, temporary sound barriers may be erected between the source 
of the construction noise and the sensitive receptor. These barriers would be temporary in nature as 
the specific locale of construction activities would move over the entire site, and would only be located 
in one specific area for a limited period of time.   Some or all of these elements would be visible from 
each key view location discussed above, including the views from a scenic highway (I-15), the 
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Monserate Mountain trail and a future County Priority 1 recreational trail (along the San Luis Rey 
River).  
 
With the exception of the mass grading – which would be hydro-seeded to minimize erosion as well as 
visibility of the graded area – the phasing of construction activities would restrict the amount of site 
under active build at any one time.  Landscaping, installed subsequent to each construction phase, 
would help lessen adverse visual effects of grading activities and building construction.  Nonetheless, 
though the development phases may overlap slightly, construction of the Proposed Project currently is 
anticipated to occur over approximately five to six years (the time-frame could be extended based on 
market conditions). Construction activities would disrupt the existing visual character of the Project 
site during this time.   
 
Landscaping, installed subsequent to each construction phase, would reduce the adverse visual effects 
of grading activities and building construction.  Immediately following Project construction and sale, 
lighting effects would result in increased glow over existing conditions.  While street trees and internal 
landscaping, when mature, would help buffer the homes from views to the Proposed Project from off-
site areas, softening sharp edges, unifying the Project, and diminishing Project lighting and glare, this 
would not be the case in the short-term.  While “temporary” in nature and addressed through Project 
design landscaping over the long term, the time frame of these construction-period visual impacts and 
their effect on overall view composition would result in a significant impact. (Guideline No. 1; Impact 
VI-1) 
 
3.3.3 Cumulative Visual Impacts  
 
As noted in CEQA Guidelines Definitions and Section 15130, cumulative impacts are those resulting 
from combination of two or more individual effects; either (1) within a single project, or (2) from a 
combination of multiple projects.  Projects contributing to regionally cumulative visual effects 
(including the Proposed Project), in the evaluated area include those within the above-described 
Project viewshed.  This encompasses the area within which the viewer is most likely to observe both 
the Project and surrounding community uses; however, although these projects are all within the 
Project viewshed, not all would be visible at any one time or from one point due to local topography, 
vegetation, and intervening structures and land uses.  As shown on Table 3 (provided at the back of 
this report) and Figure 24, the projects within the viewshed include approximately 34 development 
projects.  Excluding the Proposed Project, cumulative projects range in size from 1 to 844 dwelling 
units, implementation of all the cumulative projects would result in more than 1,600 residences, as 
well as commercial and retail businesses, a college campus, hotels, offices, parks, and a potential 
elementary school being built within the I-15 corridor in addition to the Proposed Project.  
 
Several of the cumulative projects would subdivide existing private lots for the purpose of building one 
to seven new single-family residences (Nos. 8, 9, 10, 13, 16, 17, 20, 21, 24, 47, 48, 52, 75, 81, 82, 
91, and 92).  These proposed minor subdivisions are generally located west of the Proposed Project, 
within the existing neighborhoods located on the east-facing slope of the hills west of I-15; one is 
north of the Proposed Project (No. 17). Additionally, one of the cumulative projects, located north of 
SR 76 and west of I-15, involves development of a single-unit home (82); one other would create two 
residential/agricultural lots (No. 9).  The proposed minor subdivisions and the single-family residence 
would result in the construction of approximately 76 new single-family houses within the Project 
viewshed.  Visual changes associated with these cumulative projects would be minor; these proposed 
structures would be located within existing neighborhoods, and generally at higher elevations than the 
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Proposed Project. They would be consistent with the surrounding individual residences in terms of use 
and lot sizing.  With anticipated residence-specific ornamental landscaping, these would visually blend 
with similar surrounding uses and would result in cumulatively less than significant visual impacts. 
 
Several of the cumulative projects consist of 10 to 51 single-family residential developments (Nos. 4, 
6, 18, 33, 49, and 60). These proposed cumulative projects would result in the construction of 123 
single-family residences.  Most of these single-family residential projects are located west of the 
Proposed Project on the east-facing slope of the hills west of I-15. One single-family residential 
cumulative project (No. 6) is located north of the Proposed Project, east of I-15 near Stewart Canyon 
Road. The two larger single-family residential projects are located near the edge of the viewshed.  
Although several would be converting areas that currently are used for agriculture (e.g., groves), the 
majority would create large lots with similar characteristics to the existing residential development in 
the area.  Most of the cumulative projects are at higher elevations than the Proposed Project and 
include landscaping, and therefore would visually blend in with surrounding uses.  
 
One multi-family development (No. 29) west of I-15 and the Proposed Project would create 39 
condominium units near the existing Pala Mesa Resort. Although visual effects associated with these 
units are potentially significant due to community character conflicts, they would not be highly visible 
in conjunction with the Proposed Project due to screening provided by existing mature trees at the 
Pala Mesa Resort, the I-15 concrete center barrier, vehicles on I-15, chain-link fences, and vegetation.   
 
One proposed project would consist of expansion of the existing facilities at the Pala Mesa Resort and 
the addition of new hotel rooms (No. 11).  Visual elements of Pala Mesa Resort, located directly west 
of I-15 from the Project site, consist of a golf course, low-rise resort facilities, and low-rise residential 
buildings.  The resort currently is surrounded by ornamental landscaping; the additions also would 
include landscaping.  The addition of new resort rooms and more landscaped acreage would not result 
in major visual changes to the viewshed.  Much of the proposed development would not be visible 
from scenic highways, recreational trails, or area residences.  Therefore, the changes proposed by this 
cumulative project would result in less than significant cumulative visual impacts. 
 
Another cumulative project would consist of additional units at a bed and breakfast north of the 
Proposed Project (No. 7). The existing facility is located at a relatively low elevation within the 
viewshed, and would not be highly visible in conjunction with the Proposed Project. The expansion of 
this bed and breakfast would not result in major visual changes to the viewshed. Therefore, the 
changes proposed by this cumulative project would result in less than significant cumulative visual 
impacts. 

 
The addition of commercial buildings to an existing commercial site (No. 90) on Old Highway 395 
just northwest of the intersection of I-15 and SR 76 similarly would not result in major visual changes 
within the viewshed.  The visual elements of the area within which these new buildings would be 
developed currently includes a “grocery store,” parking lots, a service station, and a take-out 
restaurant.  The additional five buildings proposed by this cumulative project would result in less than 
significant visual impacts.  Additionally, views toward the Project site are restricted from this location 
due to intervening topography and vegetation, as shown in TV 6, Figure 11c, discussed above. 
 
One cumulative project relates to the exploration of pipeline and water storage options (28). This 
project would not create visible changes to the viewshed. 
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Four of the proposed cumulative projects would be multiple-land-use developments as described 
below.  Three of these, Meadowood (No. 1), Campus Park West (No. 2), and Palomar College (No. 
26), would be located on property immediately abutting the Project site.  One proposed development, 
Pala Mesa Highlands (No. 3), would be located west of I-15 and north of SR 76. Altogether, these 
four cumulative projects would develop 485 single-family houses, 858 multi-family residences, 
commercial uses, hotel, offices, parks, a college site and a potential elementary school. 
 
The Meadowood project (No. 1) would be located on 390 acres just east of the Project site.  
Citrus/avocado groves cover most of the sloping acres within this project site, which is generally 
undeveloped.  The Meadowood project proposes 355 single-family residences and 489 multi-family 
dwelling units.  It also would include parks, several miles of trails, a potential elementary school, 
community facilities, 125.3 acres of preserved open space, and 56.8 acres of preserved active 
agricultural land. 
 
Campus Park West (No. 2) would be located on approximately 107 acres southwest of the proposed 
site.  This mixed-use development, with an overall density of 5 dwelling units per acre, proposes 369 
multi-family dwelling units; 345,000 square feet of general commercial uses; 100,000 square feet of 
retail and office uses within a mixed-use core, and 360,000 square feet of light industrial uses. The 
Campus Park West project site currently is undeveloped except for a facility for radio-controlled 
model airplanes, and contains visual elements similar to the Campus Park Project site. 
 
Pala Mesa Highlands (No. 3) would be located west of I-15 and the Project site, and north of SR 76. 
This proposed cumulative project, with densities of 1.6 dwelling units per acre, would include 130 
single-family residences, two parks, and 36.5 acres of open space on approximately 85 acres.  
 
Palomar College (No. 26) would be located immediately west of the Proposed Project site, between 
the central portion of the site and I-15.  The Palomar College project would develop a new 
community college campus to serve approximately 12,000 students.  The campus would include 
classroom and administration buildings, parking, open space, and athletic fields.  This campus would 
not include residential facilities for students. 
 
These four projects and the Proposed Project would be visible from area roadways and recreational 
trails.  Refer to the key views and photographs discussed above and in particular Key Views 2 and 4 
(Figures 16 and 19).  Key Views 2 and 4 illustrate views from I-15, a County Third Priority Scenic 
Route and a State Eligible Scenic Highway, toward the Project site.  In Key View 4, the groves 
abutting the eastern edge of the Project site are shown as a green swath at the base of Rosemary’s 
Mountain, the rocky peak to the rear of the photograph’s center, and at the foot of neighboring 
mountains.  These groves are located on the Meadowood Project site.  A large portion of the 
Meadowood project would be visible from this viewpoint and within views from other points along 
southbound I-15, as would the Campus Park West project.  Palomar College would be located in the 
foreground of the Key Views from I-15, between the viewer and the Project site.  The Palomar 
College master plan locates the buildings in the center of the site with parking lots and fields on the 
north and south ends.  The master plan includes landscaping within parking lots, surrounding 
buildings, and along streets.  Trees would be planted along the western edge of the site, abutting the 
I-15 right-of-way.  Views from northbound and southbound I-15 would include the Proposed Project 
as well as Palomar College buildings in the foreground.  
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The Campus Park West project would introduce residential and other structures into the area, 
between the Proposed Project site and I-15.   
 
These four projects, containing developed visual elements (buildings, streetscape, park and trail uses, 
roads, etc.) similar to the Campus Park Proposed Project, would each introduce suburban elements 
into a currently open view of grasslands and orchards. 
 
Campus Park and surrounding proposed projects would be visible along several miles of I-15.  The 
reader is again referred to the photographs and key views.  In addition, the Cumulative View (Figure 
25) illustrates views from the southernmost point in the Project’s viewshed, along northbound I-15, 
just north of the Lilac Road over-crossing.  The Project site is visible in the middle ground of the 
photograph, surrounded by hills and peaks, including Monserate Mountain to the right (east) of the 
Project site. Single-family houses south of the San Luis Rey River are visible to the right of the 
interstate.  The existing groves on the Meadowood site are visible at the foot of Rosemary’s Mountain 
just above the red-roofed houses to the right of the interstate in the photograph. The Palomar College 
site is tucked between the Project site and I-15.  The cumulative project sites west of I-15 also are 
visible; however, the Campus Park West project site is blocked from view at this point on northbound 
I-15 due to its location behind the small hill visible in the center of the photograph.  Each of these 
four proposed cumulative projects and the Proposed Project would introduce a large number of 
buildings and suburban elements into areas that are currently undeveloped and/or used for 
agriculture.  The College would introduce large scale buildings and parking areas into a locale 
abutting I-15.  Meadowood would remove groves currently providing irrigated agricultural visual 
elements on the steep slopes of the westward facing eastern hills.  While some development currently 
is visible within the valley and the I-15 corridor’s viewshed east of the freeway (e.g., the housing 
development south of the river), the projects would combine to create a major change in visual 
character. 
 
Overall, the visual environment of the I-15 corridor viewshed in this area would be adversely affected 
by the change in composition introduced by the cumulative projects that would be incompatible with 
the existing visual character of the area and be visible from a designated scenic highway. Therefore, 
the cumulative visual effect would be a significant impact. (Guideline Nos. 1 and 3; Impact VI-2) 
 
Views to the Project site and surrounding area from recreational trails also would be affected. Some or 
all of the four largest proposed cumulative projects and the Project site are visible from the San Luis 
Rey River trail (proposed), the Monserate Mountain trail, and the Engel Family Preserve; the latter 
two have extensive overviews of the project area from higher elevations.  Refer to the key views from 
these trails, discussed above; in particular, refer to Key View 7 (Figure 22), taken from the Engel 
Family Preserve.  Within this view, the Meadowood site groves located on the slopes of the Monserate 
Mountains to the east of the Project site are dominant visual elements.  The Palomar College site is 
located closer to the viewer than the Project site, between the Project site and I-15.  Additionally, the 
northern portion of the Campus Park West project site is visible at the right edge of the photograph, 
next to I-15.  The Proposed Project would comprise a major element within the view from the Engel 
Family Preserve and from the Monserate Mountain trail.  The proposed cumulative projects would 
create the same type of development in the surrounding area, extending the suburban elements into 
surrounding hillsides and adjacent undeveloped/agricultural lots.  The overall effect would result in 
physical changes that would degrade the open, undeveloped views from these trails, creating a 
significant visual impact. (Guideline No. 1; Impact VI-3) 
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3.4 Recommended Mitigation Measures 
 
The Project Applicant has been proactive in designing a project for which a number of important 
elements were found to have less than significant impacts.  Project design features such as 
landscaping, building setbacks, and architectural details all would help to reduce the visual impacts 
created by the Proposed Project by screening parking lots, buildings, and lighting.  The extensive 
streetscapes play a primary role in reducing the potential for views to Project elements from viewers 
located west of the Project. 
 
Incompatible changes to the existing visual character due to construction-period effects related to 
vegetation removal and the introduction of built elements into a rural setting would degrade the 
quality of views from the surrounding areas in the short-term.  Similarly, implementation of Campus 
Park in combination with cumulative projects would result in significant cumulative impacts related 
to overall changes in view composition from surrounding areas, including area trails; no mitigation 
beyond Project design features already incorporated is available for these impacts.  
 
 

4.0  ALTERNATIVES 
 
In accordance with Section 15126.6(e) of the CEQA guidelines, the following alternatives are 
compared to the impacts of the Proposed Project.  
 
4.1 No Project/No Development Alternative 
 
Under the No Project/No Development Alternative, the Project site would remain in its current 
condition of native and non-native habitats, together with pastureland and disturbed/developed areas.  
The approximately 409 acres of native and naturalized habitat throughout the site would remain, as 
would the existing dirt roads and one single-family residence.  The non-commercial grazing of 40 to 
60 head of cattle would continue.   
 
The proposed mixed-use Project with single-family and multi-family residential, office professional 
uses and a Town Center, including supporting infrastructure (i.e., roadways and utilities connections), 
would not be constructed, nor would the multi-use community and hiking trails be created.  The 
sports park, neighborhood parks, and HOA recreation facilities would not be provided.  There would 
be no off-site improvements.   
 
Under the No Project/No Development Alternative, the Project site would continue to appear as a 
primarily undeveloped, agricultural area.  Potentially significant aesthetic impacts related to 
construction period and cumulative effects would be avoided under this alternative. 
 
4.2 No Project/Existing Plan Alternative 
 
This alternative addresses the land uses and densities currently permitted under the County General 
Plan (northern 176 acres of the site) and the approved Campus Park Specific Plan (southern 
approximately 240 acres of the site).  The existing General Plan designation for the northern area is 
EDA, which would allow low-density residential and agricultural uses with lot sizes of 2 to 20 acres, 
depending on the slope gradient.  This would allow a maximum of 90 dwelling units.  In 
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consideration of the steep slopes near the western, northern, and eastern sides of the property and the 
consequential increase in lot sizes, however, this alternative would yield 63 dwelling units.      
 
Within the southern area of the Project site, the existing Campus Park Specific Plan would allow 
development of 2.5 million s.f. of industrial research park in buildings up to 50 feet tall, parking for 
5,500 cars, a pond, community trails, and a variety of recreational amenities for use by employees.  
Due to the sale of a portion of the parcel to the Palomar College District, however, the parcel 
considered under the current Campus Park plan is smaller, and this alternative would include 1,975 
million s.f. of light industrial and professional office uses.  The majority of the riparian habitat in the 
extreme southern portion of the site would be preserved; however, portions of the southern riparian 
forest would be impacted by the development of office professional uses.  Primary internal access 
would be along Horse Ranch Creek Road. 
 
Some residential uses are proposed for the Campus Park property under the adopted plan, this 
alternative would not involve the construction of multi-family residential, commercial, and park uses 
associated with the Proposed Project.  Given the approximately 15 percent increase in ADT over the 
Proposed Project, off-site road improvements assumed as part of the Project (and perhaps even 
additional improvements) also would be required for this alternative. 
 
Implementation of the No Project/Existing Plan Alternative would introduce large structural masses 
and expanses of pavement associated with circulation roads and parking lots of the research complex 
onto an existing undeveloped viewscape of open, grassy fields. Substantially more building mass from 
approximately two million s.f. of office buildings and light industrial uses would result in greater 
impacts in the central area.  In the northern area  estate homes on two-acre or larger lots would be 
developed, replacing some of the native vegetation with roads, driveways, and structures. Professional 
office uses adjacent to SR 76 would be expected to visually ‘read’ similarly to the Proposed Project 
multi-family uses as the structures would be multi-story with footprints larger than single-family 
dwellings, although parking would be differently arranged. Similar to the Proposed Project, 
implementation of this alternative would be anticipated to result in significant and unmitigable visual 
effects related to the short-term construction period, as well as long-term cumulative impacts related 
to change in the viewscape from a designated scenic highway and a change in the visual character of 
the area.   
 
4.3 Single-family Alternative 
 
This alternative would have the same development footprint as the Proposed Project.  It also would be 
similar to the Proposed Project in that it would have the same uses except it would not include multi-
family residential units.  Single-family lots would replace the multi-family lots of the Proposed Project.  
This alternative would include 751 single-family homes (325 residential units fewer than under the 
Proposed Project) on lots ranging from 40 by 100 feet to 50 by 100 feet, and similar to the Proposed 
Project would include 61,200 square feet of town center, 157,000 square feet of professional office 
use.  This alternative would have 214.4 acres of park and open space.   
 
Implementation of the Single-family Alternative would introduce development and expanses of 
pavement associated with circulation roads and parking lots of the Town Center and office uses onto 
an existing undeveloped viewscape of open, grassy fields.  In the northern area, estate homes would be 
developed, replacing some of the native vegetation with roads, driveways, and structures.  This 
alternative would result in fewer residential structures and larger lot sizes than the Proposed Project, 
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and the removal of multi-family areas would increase visual continuity of the development.  Although 
this alternative would result in less of an aesthetic impact, similar to the Proposed Project, 
implementation of this alternative would be anticipated to result in significant and unmitigable visual 
effects related to the short-term construction period, as well as long-term cumulative impacts related 
to change in the viewscape from a designated scenic highway and a change in the visual character of 
the area.   
 
4.4 Biological Reduced Footprint Alternative  
 
This alternative would preserve a greater amount of biological resources by decreasing the 
development footprint.  Development would be greatly reduced in the northern portion of the site, 
and no development would occur in most of the southern portion of the site except infrastructure such 
as the detention basin and sewer pump station.  This alternative would include 390 single family units 
on lot sizes ranging from 40 x 100 feet to 50 x 100 feet, 255 multi-family units, 61,200 square feet of 
Town Center, and 157,000 square feet of professional office use.  Approximately 64 percent of the site 
(267 acres) would be open space or parks as opposed to 52 percent (214 acres) for the Proposed 
Project. 
 
Implementation of the Biological Reduced Footprint Alternative would introduce development and 
expanses of pavement associated with circulation roads and parking lots of the Town Center and office 
uses onto an existing undeveloped viewscape of open, grassy fields.  In the northern area, estate homes 
would replace some of the native vegetation with roads, driveways, and structures, however, this 
alternative would result in a substantially smaller development footprint and more open space in the 
northern area.  This alternative would result in fewer residential structures overall than the Proposed 
Project, and the removal of multi-family from the west side of Horse Rancho Creek Road south of the 
Town Center.  This alternative would not place multi-family development north of SR 76; therefore 
views from this scenic roadway would continue to be of undeveloped land.  Although the Proposed 
Project was assessed as having less than significant adverse visual impacts, this alternative would 
additionally lower any adverse effect, and would be preferred over the Proposed Project.  Despite this, 
alternative implementation still would be anticipated to result in significant and unmitigable visual 
effects related to the short-term construction period, as well as long-term cumulative impacts related 
to a change in the visual character of the area in concert with abutting planned development. 
 
4.5 General Plan Update Draft Land Use Map Alternative Description and Setting 
 
This alternative would result in development in accordance with the proposed General Plan Update 
draft land use map.  This alternative would generally have the same development footprint as the 
Proposed Project, except it would have a small amount of open space immediately north of SR 76 and 
on the eastern edge of the central portion of the project site.  Single-family dwelling units would be 
located only in the northern portion of the site, while multi-family dwelling units would be located in 
the central and southern portion of the site.  This alternative would replace the southernmost multi-
family area with highway commercial, which is not included in the Proposed Project.  This alternative 
would result in 248 single-family dwelling units on lots ranging from 45 x 100 feet to 50 x 100 feet, 
1,059 multi-family dwelling units, 188,000 square feet of Town Center and highway commercial 
(120,000 s.f. of Town Center and 68,000 s.f. of highway commercial), 40,000 s.f. of professional 
office, and 234.4 acres of open space and parks. 
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Implementation of the General Plan Update Draft Land Use Map Alternative would introduce 
development and expanses of pavement associated with circulation roads and parking lots for the 
Town Center and office uses onto an existing undeveloped viewscape of open, grassy fields.  In the 
northern area, homes would be developed, replacing some of the native vegetation with roads, 
driveways, landscaping and structures.  This alternative would result in more multi-family and fewer 
single-family residential structures than the Proposed Project.  Small additional open space areas south 
of the highway commercial and north of SR 76 would provide an incrementally more “open” visual 
experience for viewers from SR 76, but would be backed by highway commercial uses immediately to 
the north.  Similar to the Proposed Project, implementation of this alternative would be anticipated to 
result in significant and unmitigable visual effects related to the short-term construction period, as 
well as long-term cumulative impacts related to change in the viewscape from a designated scenic 
highway and a change in the visual character of the area.   
 
4.6 General Plan Update Board Referral Map Alternative 
 
This alternative would result in development in accordance with a draft General Plan Update Board 
Referral Map proposed by the Board of Supervisors.  This alternative would generally have the same 
development footprint as the Proposed Project, except it would have a small amount of open space 
immediately north of SR 76 and on the eastern edge of the central portion of the project site.  There 
would be only two multi-family areas with this alternative, one in the central portion and one in the 
southern portion of the site.  This alternative would replace the southernmost multi-family area with 
highway commercial, which is not included in the Proposed Project.  This alternative would result in 
404 single- family dwelling units on lots ranging from 45 x 100 feet to 80 x 100 feet, 258 multi-
family dwelling units, 188,000 s.f. of commercial (120,000 s.f. of Town Center and 68,000 s.f. 
highway commercial), 40,000 s.f. of office professional, and 234.9 acres of open space and parks. 
 
Implementation of the General Plan Update Board Referral Map Alternative would introduce 
development and expanses of pavement associated with circulation roads and parking lots of the Town 
Center, commercial and office professional uses onto an existing undeveloped viewscape of open, 
grassy fields.  In the northern area, estate homes would be developed below the hillsides, replacing 
some of the native vegetation with roads, driveways, and residentially related structures.  This 
alternative would result in fewer residences than the Proposed Project. A small additional open space 
area south of the highway commercial and north of SR 76 would provide an incrementally more 
“open” visual experience for viewers from SR 76, but would be backed by highway commercial uses 
immediately to the north. 
 
Similar to the Proposed Project, implementation of this alternative would be anticipated to result in 
significant and unmitigable visual effects related to the short-term construction period, as well as 
long-term cumulative impacts related to change in the viewscape from a designated scenic highway 
and a change in the visual character of the area. 
 
Each of these alternatives was rejected, because it did not meet the Proposed Project and/or planning 
area goals, and/or because of increased impacts as compared to the Proposed Project. 
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5.0  CONCLUSIONS 
 
The Proposed Project generally would not significantly change the composition of the visual 
environment in terms of dominance, scale, diversity, and continuity (Guideline No. 1), would not 
result in physical changes that would substantially degrade the quality of an identified visual resource 
(Guideline No. 2), and would not result in physical changes adversely affecting the viewshed of a 
scenic highway (Guideline No. 3).  All outdoor light fixtures would conform to the San Diego Light 
Pollution Code (Guideline No. 4), and no highly reflective building materials visible from I-15 would 
be installed (Guideline No. 5).  Beyond design elements described in detail above, the Project would 
meet all applicable policies and be consistent with planning documents that relate to the above issues.   
 
Short-term visible construction activities would contrast with existing conditions due to removal of 
existing vegetation and the introduction of new, visually dominant elements, including graded pads or 
cut or filled slopes, construction-period fencing, construction equipment, potential construction-period 
sound barriers, and construction materials stockpiling and storage.  While temporary in nature and 
addressed through Project design landscaping over the long-term, short-term adverse visual impacts 
would be significant. (Guidelines No. 1 and 3; Impact VI-1) 
 
The proposed Campus Park Project and the surrounding proposed projects assessed for cumulative 
effects would be visible from I-15 (a scenic highway), area roadways and trails.  The scale of the 
neighboring proposed projects and associated proposed Campus Park Project would change the 
composition of the visual environment, inconsistent with the existing visual character of the area.  
Though additional development in this area has been projected and planned for (see the Fallbrook 
Community Plan and 1983 Hewlett-Packard Specific Plan), the character of this valley would visibly 
change with implementation of these projects, and the cumulative visual impacts would be significant. 
(Guideline No. 1; Impact VI-2)  Additionally, the proposed cumulative projects would extend 
suburban elements into surrounding hillsides and adjacent undeveloped/agricultural areas visible from 
the Monserate Mountain and Engel Family Preserve trails.  The overall effect would result in 
cumulative physical changes that would degrade the open, undeveloped views from these trails, 
thereby creating a long-term significant visual impact. (Guideline No. 1; Impact VI-3)  
 
Overall, any Project alternative that includes structures would contribute to changes to the open, 
undeveloped views from I-15 and from the trails.  These projected cumulative impacts also would 
result whether or not the Proposed Project is built based on anticipated implementation of the 
Palomar College campus and future Campus Park West and Meadowood projects.  Nonetheless, a no 
build alternative is analyzed in Subchapter 4.1, No Project/No Development Alternative.  In addition, 
several other alternatives are analyzed in Chapter 5.0 that would result in fewer structures being built, 
which would lessen the magnitude of the cumulative effect, although the impacts would remain 
significant and unmitigated, regardless of any change (or absence) of the Proposed Project. 
 
Several Project design features such as landscaping, building setbacks, and architectural details would 
help to reduce the visual impacts created by the Proposed Project (and adjacent projects) by screening 
parking lots, buildings, and lighting.  These features would not affect the dominance of the 
cumulative projects due to their scale, however, and therefore would not reduce the significant project 
direct or cumulative visual impacts to less than significant levels.  These effects remain unmitigable 
and long-term for Impacts VI-2 and 3.  The Proposed Project construction-period impact (Impact VI-
1) would be eliminated with landscaping maturity, and would be substantially lessened within five-to-
seven years after planting. 



HELIX 
Visual Impact Analysis for the Campus Park Development Project / PAS-01 / September 2009 49 

6.0  REFERENCES 
 
County of San Diego 
 

1974 Fallbrook Community Plan.  December 31, as amended.  
Interstate-15 Corridor Subregional Plan. 

 
1988 Interstate-15/Highway 76 Interchange Master Specific Plan. June 1.   
 
1986 San Diego County Code of Regulatory Ordinances.  Light Pollution Code. Section 

59.101 et seq.  Chapter 9. 
 
1991 Resource Protection Ordinance of San Diego County.  October 10; amended March 

21, 2007. 
 

1975 amended 1986 Scenic Highways Element.  San Diego County General Plan.   
 
Fallbrook Land Conservancy 
 

2007 May, Joan, to Amy Hoffman of HELIX, pers. comm. regarding user numbers on the 
Monserate Mountain and Engel Family Preserve trails. 

 
2005 Fallbrook Preserves.  Available at: www.sdlcc.org/flc/preserves/preserves.htm.  

Accessed July 12. 
 
Hunt Research Corporation 
  

2009 Fire Protection Plan/Fuel Modification Plan.   
 
LOS Engineeering, Inc. 
 
 2009 Campus Park (TM 5338 and GPA 03-004), San Diego County (Fallbrook), Draft 

Traffic Impact Study.  May 12. 
 
REC Consultants, Inc. 
 
 2009 Campus Park Property Biological Technical Report TM 5338.   

 



HELIX 
Visual Impact Analysis for the Campus Park Development Project / PAS-01 / September 2009 50 

7.0  LIST OF PREPARERS 
 
This report was prepared by HELIX Environmental Planning, Inc. for Passerelle, LLC.   
 
Lisa Capper, Principal.  J.D., Western State University (1982).  M.A. Candidate, Anthropology, 
San Diego State University (1978). B.A., Anthropology, specializing in Archaeology, Prescott College 
(1975).  County-approved EIR Preparer and Visual Analyst.   
 
Amy Hoffman, Landscape Architect, CA 5212.  M.L.A., California State Polytechnic University 
Pomona (2003).  B.A., Liberal Arts, Pomona College (1999).   
 
Katherine Fuller, GIS Specialist.  M.A., Geography, San Diego State University (2006).  B.A., 
Geography and Environmental Studies, University of Oregon (2003). 
 
Ryan Carroll, GIS Specialist.  B.A., Geography, San Diego State University (2003). 
 

 
 
 
 
 
 
 
 
 
 
  



HELIX 
Visual Impact Analysis for the Campus Park Development Project / PAS-01 / September 2009 51 

 
Table 1a 

COMMUNITY ENTRY ROAD ACCEPTABLE PLANT SPECIES  
(HORSE RANCH CREEK ROAD AND PALA MESA DRIVE) 

 
Botanical Name Common Name 

Primary Street Trees  
Calodendron capensus (accent areas) Cape Chestnut 
Koelreuteria panniculata (accent areas) Chinese Flame Tree 
Laurus nobilis Sweet Bay 
Olea europea ‘Wilsoni’ Fruitless Olive Tree 
Pistachia chinensis (accent areas) Chinese Pistachio 
Plantanus racemosa California Sycamore 
Quercus agrifolia (un-cut leader) Coast Live Oak 
 
Slope and Erosion Control Trees (Randomly spaced as single specimens or in 
clusters of no more than three) 
Geijera parviflora Australian Willow 
Metrosideros exelsus (un-cut leader) New Zealand Christmas Tree 
Olea europea ‘Wilsoni’ Fruitless Olive Tree 
Quercus agrifolia (un-cut leader) Coast Live Oak 
Rhus lancea African Sumac 
 
Parkway and Slope Shrubs and Groundcovers (Where adjacent to preserve 
open space and brush management zones) 
Carex buchananii Red Clump Grass 
Ceanothus ‘Centernial’ Centernial Ceanothus 
Ceanothus ‘Joyce Coulter’ Wild Lilac 
Ceanothus gloriosus ‘Anchor Bay’ Anchor Bay Wild Lilac 
Ceanothus gloriosus ‘Point Reyes’ No Common Name 
Ceanothus griseus horizontalis ‘Yankee 
Point’ 

Carmel Creeper 

Chlorogalum parviflorum Smallflower Soap Plant 
Cotoneaster dammeri ‘Lowfast’ Bearberry Cotoneaster 
Epilobium californicum California Fuchsia 
Helianthemum scoprium Sun Rose 
Pennisetum spatheolatum Rye Puffs 
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Table 1a (cont.) 

COMMUNITY ENTRY ROAD ACCEPTABLE PLANT SPECIES  
(HORSE RANCH CREEK ROAD AND PALA MESA DRIVE) 

 
Botanical Name Common Name 

Parkway and Slope Shrubs and Groundcovers (Within developed areas, 
outside of the preserve and brush management zones) 
Agapanthus ‘Rancho White’ White Lily-of-the-Nile 
Carex buchananii Red Clump Grass 
Carex pansa California Meadow Sedge 
Ceanothus ‘Centernial’ Centernial Ceanothus 
Ceanothus ‘Joyce Coulter’ Wild Lilac 
Ceanothus gloriosus ‘Anchor Bay’ Anchor Bay Wild Lilac 
Ceanothus gloriosus ‘Point Reyes’ No Common Name 
Ceanothus griseus horizontalis ‘Yankee 
Point’ 

Carmel Creeper 

Cistus x ‘Sunset’ Brillancy Rock Rose 
Cotoneaster dammeri ‘Lowfast’ Bearberry Cotoneaster 
Echium fastuosum Pride of Madeira 
Heteromeles arbutifolia Toyon 
Lavandula angustifolia ‘Compacta’ Dwarf English Lavender 
Marathon 2e Dwarf Tall Fescue 
Myoporum ‘Pacificum’ No Common Name 
Myoporum parvifolium ‘Putah Creek’ No Common Name 
Phormium tenax New Zealand Flax 
Rhaphiolepis indica India Hawthorn 
Verbena x ‘Luxena’ Light Blue Babylon Verbena 
 
Cactus and Succulents (Applicable to all areas) 
Agave attenuata No Common Name 
Agave shawii Coastal Agave 
Dudleya britonii Britton’s Chalk Dudleya 
Dudleya pulverulnta Chalk Dudleya 
Yucca schidigera Mohave Yucca 
Yucca whipplei Foothill Yucca 
Hydroseed Mix ‘A’ (Where adjacent to preserve open space and brush 
management zones) 
Baileya multiradiata Desert Marigold 
Eriophyllum confertiflorum Golden Yarrow 
Gilia tricolor Bird’s Eye 
Lasthenia californica Dwarf Goldfields 
Layia platyglossa Tiny Tips 
Lotus scoparius scoparius Deerweed 
Mimulus aurantiacus puniceus Sticky Monkey Flower 
Nassella pulchra Purple Needle Grass 
Nemophila menziesii Baby Blue Eyes 
Phacelia campanularia California Blue Bells 
Vulpia microstachys Small Fescue 
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Table 1a (cont.) 

COMMUNITY ENTRY ROAD ACCEPTABLE PLANT SPECIES  
(HORSE RANCH CREEK ROAD AND PALA MESA DRIVE) 

 
Botanical Name Common Name 

Hydroseed Mix ‘B’ (Specifically within developed areas, outside of the 
preserve and brush management zones) 
Baileya multiradiata Desert Marigold 
Camissonia cheiranthifolia Beach Evening Primrose 
Eschscholzia maritime Coastal California Poppy 
Gazania splendens Gazania  
Gilia tricolor Bird’s Eye 
Lasthenia californica Dwarf Goldfields 
Layia platyglossa Tiny Tips 
Nemophila menziesii Baby Blue Eyes 
Oenothera speciosa Showy Evening Primrose 
Phacelia campanularia California Blue Bells 
Verbena tennuisecta Moss Verbena 
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Table 1b 

COMMUNITY PROMENADE ROADS AND INTERIOR SLOPES 
ACCEPTABLE PLANT SPECIES  

 
Botanical Name Common Name 

Primary Street Tree  
Koelreuteria panniculata (accent areas) Chinese Flame Tree 
Olea europea ‘Wilsoni’ Fruitless Olive Tree 
Platanus racemosa California Sycamore 
Quercus agrifolia (un-cut leader) Coast Live Oak 
Rhus lancea African sumac 
 
Background, Slope and Accent Trees 
Arbutus unedo Strawberry Tree 
Geijera parviflora Australian Willow 
Parkinsonia aculeata Mexican Palo Verde 
Rhus lancea African Sumac 
Tristania conferta Brisbane Box 
 
Parkway, Slope Shrubs and Groundcovers 
Agapanthus ‘Rancho White’ White Lily-of-the-Nile 
Carex buchananii Red Clump Grass 
Carex pansa California Meadow Sedge 
Ceanothus ‘Centernial’ Centernial Ceanothus 
Ceanothus ‘Joyce Coulter’ Wild Lilac 
Ceanothus gloriosus ‘Anchor Bay’ Anchor Bay Wild Lilac 
Ceanothus gloriosus ‘Point Reyes’ No Common Name 
Ceanothus griseus horizontalis ‘Yankee 
Point’ 

Carmel Creeper 

Cistus x ‘Sunset’ Brillancy Rock Rose 
Cotoneaster dammeri ‘Lowfast’ Bearberry Cotoneaster 
Echium fastuosum Pride of Madeira 
Heteromeles arbutifolia Toyon 
Lavandula angustifolia ‘Compacta’ Dwarf English Lavender 
Marathon 2e Dwarf Tall Fescue 
Myoporum ‘Pacificum’ No Common Name 
Myoporum parvifolium ‘Putah Creek’ No Common Name 
Phormium tenax New Zealand Flax 
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Table 1b (cont.) 

COMMUNITY PROMENADE ROADS AND INTERIOR SLOPES 
ACCEPTABLE PLANT SPECIES 

 
Botanical Name Common Name 

Parkway, Slope Shrubs and Groundcovers (cont.) 
Rhaphiolepis indica India Hawthorn 
Rhus integrefolia Lemonade Berry 
Rosa banksiae ‘White Banksiae’ White Lady Banks Rose 
Trachelospermum jasminoides Star Jasmine 
Verbena x ‘Luxena’ Light Blue Babylon Verbena 
 
Cactus and Succulents (Applicable to all areas) 
Agave attenuata No Common Name 
Agave shawii Coastal Agave 
Dudleya britonii Britton’s Chalk Dudleya 
Dudleya pulverulnta Chalk Dudleya 
Yucca schidigera Mohave Yucca 
Yucca whipplei Foothill Yucca 
 
Hydroseed Mix ‘B’ (Specifically within developed areas, outside of brush 
management zones) 
Camissonia cheiranthifolia Beach Evening Primrose 
Eschscholzia maritime Coastal California Poppy 
Gazania splendens Gazania Splendens 
Gilia tricolor Bird’s Eye 
Lasthenia californica Dwarf Goldfields 
Layia platyglossa Tiny Tips 
Nemophila menziesii Baby Blue Eyes 
Oenothera speciosa Showy Evening Primrose 
Phacelia campanularia California Blue Bells 
Verbena tennuisecta Moss Verbena 
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Table 1c 

SINGLE-FAMILY RESIDENTIAL AREAS 
ACCEPTABLE PLANT SPECIES  

 
Botanical Name Common Name 

Street Trees 
Albizia julibrissin ‘Rosea’ Silk Tree 
Brachychiton acerifolius Australian Flame Tree 
Calodendrum capense Cape Chestnut 
Koelreuteria bipinnata Chinese Flame Tree 
Laurus nobils Sweet Bay 
Metrosideros exelsus New Zealand Christmas Tree 
Rhus lancea African sumac 
Stenocarpus sinuatus Firewheel Tree 
Geijera parviflora Australian Willow 
Tristania conferta Brisbane Box 

 
 

Table 1d 
MULTI-FAMILY RESIDENTIAL AREAS 

ACCEPTABLE PLANT SPECIES  
 

Botanical Name Common Name 
Street Trees 
Albizia julibrissin ‘Rosea’ Silk Tree 
Brachychiton acerifolius Australian Flame Tree 
Calodendrum capense Cape Chestnut 
Koelreuteria bipinnata Chinese Flame Tree 
Laurus nobils Sweet Bay 
Metrosideros exelsus New Zealand Christmas Tree 
Rhus lancea African sumac 
Stenocarpus sinuatus Firewheel Tree 
Geijera parviflora Australian Willow 
Tristania conferta Brisbane Box 
Accent Trees (To be used in limited amounts and not within brush 
management zones) 
Koelreutaria panniculata Golden Rain Tree 
Pistachia chinensis Chinese Pistachio 
Lagerstroemia indica Crape Myrtle 
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Table 1d (cont.) 

MULTI-FAMILY RESIDENTIAL AREAS 
ACCEPTABLE PLANT SPECIES  

 
Botanical Name Common Name 

Interior Courtyard Trees (To be used in limited amounts and not within 
brush management zones) 
Albizia julibrissin ‘Rosea’ Silk Tree 
Brachychiton acerifolius Australian Flame Tree 
Calodendrum capense Cape Chestnut 
Koelreuteria bipinnata Chinese Flame Tree 
Laurus nobilis Sweet Bay 
Metrosideros exelsus New Zealand Christmas Tree 
Rhus lancea African Sumac 
Stenocarpus sinuatus Firewheel Tree 
  
Vines 
Vitis spp.  Grape 
 
Shrubs and Groundcovers (Not permitted within the preserve or brush 
management zones) 
Agapanthus ‘Rancho White’ White Lily-of-the-Nile 
Calliandra haematocephala Pink Powder Puff 

 
Shrubs and Groundcovers (Not permitted within the preserve or brush 
management zones) (cont.) 
Carex buchananii Red Clump Grass 
Shrubs and Groundcovers (Not permitted within the preserve or brush 
management zones) (cont.) 
Carex pansa California Meadow Sedge 
Carissa macrocarpa ‘Green Carpet’ Prostrate Natal Plum 
Ceanothus ‘Joyce Coulter’ Wild Lilac 
Ceanothus gloriosus ‘Anchor Bay’ Anchor Bay Wild Lilac 
Ceanothus griseus horizontalis Carmel Creeper 
Cistus x ‘Sunset’ Brillancy Rock Rose 
Cotoneaster lacteus Parny’s Red Clusterberry 
Dietes vegeta Fortnight Lily 
Echium fastuosum Pride of Madeira 
Hemerocallis hybrids Daylily 
Lantana montevidensis Lantana 
Lavandula angustifolia ‘Compacta’ Dwarf English Lavender 
Ligustrum japonicum ‘Texanum’ Japanese Privet 
Marathon 2e Dwarf Tall Fescue 
Muhlenbergia caillaris Pink Wisp Grass 
Myoporum ‘Pacificum’ No Common Name 
Myoporum parvifolium ‘Putah Creek’ No Common Name 
Phormium tenax ‘Bronze Baby’ Dwarf Flax 
Phormium tenax ‘Jack Spratt’ Dwarf New Zealand Flax 
Phormium tenax New Zealand Flax 
Rhaphiolepis indica India Hawthorn 
Rosa Banksiae ‘White Banksiae’ White Lady Banks Rose 
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Table 1e 

COMMUNITY ENTRIES ACCEPTABLE PLANT SPECIES  
 

Botanical Name Common Name 
Grove Trees (Equally spaced trees at 30 feet on center) 
Olea europea ‘Wilsoni’ Fruitless Olive Tree 
Rhus lancea African Sumac 
 
Background and Accent Trees 
Koelreutaria panniculata Golden Rain Tree 
Pistachia chinensis Chinese Pistachio 
Rhus lancea African Sumac 
 
Shrubs and Groundcovers  
Agapanthus ‘Rancho White’ White Lily-of-the-Nile 
Carex buchananii Red Clump Grass 
Carex pansa California Meadow Sedge 
Lavandula angustifolia ‘Compacta’ Dwarf English Lavender 
Marathon 2e Dwarf Tall Fescue 
Muhlenbergia caillaris Pink Wisp Grass 
Myoporum ‘Pacificum’ No Common Name 
Phormium tenax New Zealand Flax 
Rhaphiolepis indica India Hawthorn 
Rosa banksiae ‘White Banksiae’ White Lady Banks Rose 
 
Vines 
Grape spp. Grape 
 
Hydroseed Mix ‘C’ (Specifically for the Olive grove under-story) 
Gilia tricolor Bird’s Eye 
Lasthenia californica Dwarf Goldfields 
Layia platyglossa Tiny Tips 
Nemophila menziesii Baby Blue Eyes 
Phacelia campanularia California Blue Bells 
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Table 1f 

SPECIAL USE LANDSCAPE ZONE ACCEPTABLE PLANT SPECIES* 
 

Botanical Name Common Name 
Grove Trees (Not to be used within brush management zones) 
Olea europea ‘Wilsoni’ Fruitless Olive Tree 
Rhus lancea African Sumac 
 
Accent Trees (To be used in limited amounts and not within brush 
management zones) 
Koelreutaria panniculata Golden Rain Tree 
Pistachia chinensis Chinese Pistachio 
Lagerstroemia indica Crape Myrtle 
 
Courtyard and Plaza Trees (To be used in limited amounts and not within 
brush management zones) 
Albizia julibrissin ‘Rosea’ Silk Tree 
Brachychiton acerifolius Australian Flame Tree 
Calodendrum capense Cape Chestnut 
Koelreuteria bipinnata Chinese Flame Tree 
Laurus nobilis Sweet Bay 
Metrosideros exelsus New Zealand Christmas Tree 
Stenocarpus sinuatus Firewheel Tree 
 
Vines 
Vitis spp. Grape 
 
Shrubs and Groundcovers (Not permitted within the preserve or brush 
management zones) 
Calliandra haematocephala Pink Powder Puff 
Carex buchananii Red Clump Grass 
Carex pansa California Meadow Sedge 
Carissa macrocarpa ‘Green Carpet’ Prostrate Natal Plum 
Ceanothus ‘Joyce Coulter’ Wild Lilac 
Ceanothus gloriosus ‘Anchor Bay’ Anchor Bay Wild Lilac 
Ceanothus griseus horizontalis Carmel Creeper 
Cistus x ‘Sunset’ Brillancy Rock Rose 
Cotoneaster lacteus Parny’s Red Clusterberry 
Dietes vegeta Fortnight Lily 
Echium fastuosum Pride of Madeira 
Hemerocallis hybrids Day Lily 
Lantana montevidensis Lantana 
Lavandula angustifolia ‘Compacta’ Dwarf English Lavender 
Ligustrum japonicum ‘Texanum’ Japanese Privet 
Marathon 2e Dwarf Tall Fescue 
Muhlenbergia caillaris Pink Wisp Grass 
Myoporum ‘Pacificum’ No Common Name 
Myoporum parvifolium ‘Putah Creek’ No Common Name 
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Table 1f (cont.) 

SPECIAL USE LANDSCAPE ZONE ACCEPTABLE PLANT SPECIES* 
 

Botanical Name Common Name 
Shrubs and Groundcovers (Not permitted within the preserve or brush 
management zones) (cont.) 
Phormium tenax ‘Bronze Baby’ Dwarf Flax 
Phormium tenax ‘Jack Spratt’ Dwarf New Zealand Flax 
Phormium tenax New Zealand Flax 
Rhaphiolepis indica India Hawthorn 
Rosa Banksiae ‘White Banksiae’ White Lady Banks Rose 
Trachelospermum jasminoides Star Jasmine 
Verbena x ‘Luxena’ Light Blue Babylon Verbena 

* Town Center, office professional, parks and active sports park 
 
 

Table 1g 
NATURE/NATURALIZING LANDSCAPE ZONE ACCEPTABLE PLANT 

SPECIES  
 

Botanical Name Common Name 
Primary Trees (Randomly spaced as single specimens or in clusters of no 
more than five) 
Quercus agrifolia Coast Live Oak 
 
Accent Tree (Only at creek and/or channel crossings) 
Platanus racemosa California Sycamore 
  
Brush Management Zones 2 and 3: Slope/Erosion Control Tree 
Geijera parviflora Australian Willow 
Metrosideros exelsus (un-cut leader) New Zealand Christmas Tree 
Quercus agrifolia (un-cut leader) Coast Live Oak 
 
Brush Management Zone 1: Shrubs, Groundcover, and Vines 
  
Carex pansa California Meadow Sedge 
Ceanothus ‘Centernial’ Centernial Ceanothus 
Ceanothus ‘Joyce Coulter’ Wild Lilac 
Ceanothus gloriosus ‘Anchor Bay’ Anchor Bay Wild Lilac 
Ceanothus gloriosus ‘Point Reyes’ No Common Name 
Ceanothus griseus horizontalis ‘Yankee 
Point’ 

Carmel Creeper 

Cotoneaster dammeri ‘Lowfast’ Bearberry Cotoneaster 
Epilobium californicum California Fuchsia 
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Table 1g (cont.) 

NATURE/NATURALIZING LANDSCAPE ZONE ACCEPTABLE PLANT 
SPECIES  

 
Botanical Name Common Name 

Brush Management Zones 2 and 3:  Shrubs and Groundcover 
Carex buchananii Red Clump Grass 
Carex pansa California Meadow Sedge 
Ceanothus ‘Centernial’ Centernial Ceanothus 
Ceanothus ‘Joyce Coulter’ Wild Lilac 
Ceanothus gloriosus ‘Anchor Bay’ Anchor Bay Wild Lilac 
Ceanothus gloriosus ‘Point Reyes’ No Common Name 
Ceanothus griseus horizontalis ‘Yankee 
Point’ 

Carmel Creeper 

Chlorogalum parviflorum Smallflower Soap Plant 
Cotoneaster dammeri ‘Lowfast’ Bearberry Cotoneaster 
Brush Management Zones 2 and 3:  Shrubs and Groundcover (cont.) 
Epilobium californicum California Fuchsia 
Helianthemum scoprium Sun Rose 
Pennisetum spatheolatum Rye Puffs 

 
Cactus and Succulents (Applicable to all zones) 
Agave attenuata No common name 
Agave shawii Coastal Agave 
Dudleya britonii Britton’s Chalk Dudleya 
Dudleya pulverulnta Chalk Dudleya 
Yucca schidigera Mohave Yucca 
Yucca whipplei Foothill Yucca 
 
Brush Management Zone Hydroseed Mix ‘A’ (Applicable to all zones) 
Baileya multiradiata Desert Marigold 
Eriophyllum confertiflorum Golden Yarrow 
Gilia tricolor Bird’s Eye 
Lasthenia californica Dwarf Goldfields 
Layia platyglossa Tiny Tips 
Lotus scoparius scoparius Deerweed 
Mimulus aurantiacus puniceus Sticky Monkey Flower 
Nassella pulchra Purple Needle Grass 
Nemophila menziesii Baby Blue Eyes 
Phacelia campanularia California Blue Bells 
Verbena tennuisecta Moss Verbena 
Vulpia microstachys Small Fescue 
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Table 1g (cont.) 

NATURE/NATURALIZING LANDSCAPE ZONE ACCEPTABLE PLANT 
SPECIES  

 
Botanical Name Common Name 

Hydroseed Mix ‘B’ (Within developed areas, not within preserve open space 
and brush management zones) 
Baileya multiradiata Desert Marigold 
Camissonia cheiranthifolia Beach Evening Primrose 
Eschscholzia maritime Coastal California Poppy 
Gazania splendens Gazania  
Gilia tricolor Bird’s Eye 
Lasthenia californica Dwarf Goldfields 
Layia platyglossa Tiny Tips 
Nemophila menziesii Baby Blue Eyes 
Oenothera speciosa Showy Evening Primrose 
Phacelia campanularia California Blue Bells 
Verbena tennuisecta Moss Verbena 

 
 

Table 1h 
RIPARIAN TRANSITION ZONE ACCEPTABLE PLANT SPECIES  

 
Botanical Name Common Name 

Trees 
Alnus rhombifolia White Alder 
Laurus nobilis Sweet Bay 
Platanus racemosa California Sycamore 
Populus fremontii Western Cottonwood 
Quercus agrifolia Coast Live Oak 
Salix sp. Willow 
Sambucus mexicana Blue Elderberry 
 
Shrubs and Groundcovers 
Carex buchananii Red Clump Grass 
Carex pansa California Meadow Sedge 
Ceanothus ‘Centernial’ Centernial Ceanothus 
Ceanothus ‘Joyce Coulter’ Wild Lilac 
Ceanothus gloriosus ‘Anchor Bay’ Anchor Bay Wild Lilac 
Ceanothus gloriosus ‘Point Reyes’ No Common Name 
Ceanothus griseus horizontalis ‘Yankee 
Point’ 

Carmel Creeper 

Chlorogalum parviflorum Smallflower Soap Plant 
Cotoneaster dammeri ‘Lowfast’ Bearberry Cotoneaster 
Epilobium californicum California Fuchsia 
Helianthemum scoprium Sun Rose 
Pennisetum spatheolatum Rye Puffs 
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Table 1h 

RIPARIAN TRANSITION ZONE ACCEPTABLE PLANT SPECIES  
 

Botanical Name Common Name 
Hydroseed Mix ‘A’ 
Baileya multiradiata Desert Marigold 
Eriophyllum confertiflorum Golden Yarrow 
Gilia tricolor Bird’s Eye 
Lasthenia californica Dwarf Goldfields 
Layia platyglossa Tiny Tips 
Lotus scoparius  Deerweed 
Mimulus aurantiacus puniceus Sticky Monkey Flower 
Nassella pulchra Purple Needle Grass 
Nemophila menziesii Baby Blue Eyes 
Phacelia campanularia California Blue Bells 
Verbena tennuisecta Moss Verbena 
Vulpia microstachys Small Fescue 

 
 

Table 1i 
PALA ROAD/SR 76 ACCEPTABLE PLANT SPECIES 

 
Botanical Name Common Name 

Primary Street Trees (Single Row, 50 Feet on Center) 
Quercus agrifolia (un-cut leader) Coast Live Oak 
Accent Tree (to be used at primary intersections and Project boundaries, and 
not within brush management zones) 
Platanus racemosa California Syamore 
Orchard Trees (Double Row Where Possible 20 Feet on Center.; Grove 
Concept – to be used as alternative to Primary Street Tree, subject to Fire 
Marshal approval) 
Citrus paradisi Grapefruit 
 
Parkway/Slope Planting  
Nassella pulchera Nodding Needlegrass 
Lessingia filaginifolia California aster 
Malosma laurina Laurel sumac 
Santolina virens Santonina 
Sisyrinchium bellum Blue-eyed grass 
Hemizonia fasciculate Tarplant 
Hetermoles arbutifolia Toyon 
Calochortus weedii Gazania daisy 
Lantana montevidensis Weed Mariposa 
Ceanothus spp.  Wild Lilac 
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Table 2 
ANALYSIS OF PROJECT COMPLIANCE WITH APPLICABLE PLANS/GUIDELINES RELATED TO AESTHETICS 

 

FALLBROOK 
COMMUNITY PLAN 

FALLBROOK DESIGN GUIDELINES I-15 CORRIDOR 
SUBREGIONAL PLAN 

PROJECT 
COMPLIANCE 

RATIONALE 

SITE PLANNING 
 A3-1a.  The site organization should 

respect the arrangement of buildings, 
open spaces and landscape elements 
of adjacent sites.  When possible, 
buildings and open spaces should be 
located for mutual advantage of 
sunlight, circulation and views. 

SP-2.  Individual projects 
shall relate on-site open 
space and pedestrian areas 
with those of other 
projects, both visually and 
in terms of providing for 
continuous paths of travel. 

Yes The adjacent sites include few buildings; 
undeveloped land lies immediately adjacent to 
the Project site’s northern boundary, including 
property owned by the Fallbrook Conservancy 
Preserve. Undeveloped land, cultivated groves, 
and a few single-family residences are located to 
the east. Additional groves are located southeast 
of the Project site, just across SR 76. Moving 
further south, the Lake Rancho Viejo 
development and other development becomes 
more common. 
 
Circulation, sunlight, and views have been 
considered in the layout of the buildings and 
open spaces. For example, the Proposed Project 
has been designed to preserve prominent natural 
landforms and features, including steep slopes, 
rock outcroppings, and riparian areas, and views 
of these features would be available within the 
Project site. 
 

Within the Proposed Project, the lowest-density 
residential neighborhoods would be located along 
the northern and eastern edges of the site, and 
the highest residential densities would be 
developed in the central and most southerly 
areas. This arrangement would preserve open 
space surrounding the proposed buildings in areas 
adjacent to existing open space, respecting the 
landscape elements of adjacent undeveloped sites, 
as well as providing ready access from primary 
on- and off-site roadways. Additionally, 
landscaping would be used to provide transitions 
between the proposed development and 
surrounding  open  space  areas; native  trees  and 
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Table 2 (cont.) 

ANALYSIS OF PROJECT COMPLIANCE WITH APPLICABLE PLANS/GUIDELINES RELATED TO AESTHETICS 
 

FALLBROOK 
COMMUNITY PLAN 

FALLBROOK DESIGN GUIDELINES I-15 CORRIDOR 
SUBREGIONAL PLAN 

PROJECT 
COMPLIANCE 

RATIONALE 

    shrubs would be used in the fuel modification/ 
brush management zones surrounding the 
outlying houses, as allowed in the Fire Protection 
Plan/Fuel Modification Plan (FPP) (Hunt 2009) 
prepared for the Project.  These plants would 
provide a transition and a buffer between the 
ornamental landscape within the neighborhoods 
and the native landscape on the surrounding 
hillsides or creek areas. 
 
Primary street rights-of-way (Baltimore Oriole 
Road and Longspur Road) within the Project site 
would be planted with formal rows of olives with 
informal accent tree groupings. Additionally, 
grove trees, naturalizing and native shrub, and 
accent tree groupings (oaks and sycamores) would 
be used within the Proposed Project landscaping 
to reflect a rural/agrarian atmosphere.  The 
Project’s landscaping, therefore, would respect 
the arrangement and density of the grove 
elements on the adjacent sites.  
 
Open space areas, particularly preserve areas, and 
the proposed trails and walkways, have been 
designed to relate to existing and proposed open 
space on adjacent properties, including Campus 
Park West, Palomar College, and Meadowood. 
The trails and walkways would provide 
continuous paths of travel between the Proposed 
Project and the surrounding areas. 
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Table 2 (cont.) 
ANALYSIS OF PROJECT COMPLIANCE WITH APPLICABLE PLANS/GUIDELINES RELATED TO AESTHETICS 

 

FALLBROOK 
COMMUNITY PLAN 

FALLBROOK DESIGN GUIDELINES I-15 CORRIDOR 
SUBREGIONAL PLAN 

PROJECT 
COMPLIANCE 

RATIONALE 

 A3-1b.  When feasible, new 
commercial projects should be linked 
to adjacent projects to encourage 
internal circulation by pedestrians 
and automobiles. 

 Yes Internal to the Proposed Project, the Town 
Center, which would include commercial uses, 
would be located within approximately ½ mile of 
most residential units to encourage access via 
foot, bicycle, or car. Sidewalks, vehicular travel 
lanes, varied entryways, storefront windows, 
shade trees, arcades and overhangs, café seating 
areas, low walls, benches, planters, and well-
marked pedestrian and bicycle routes would be 
used to encourage pedestrian activity within and 
surrounding the Town Center. Additionally, 
Proposed Project roadways, which would be lined 
with multi-use trails, would connect to existing 
and future area roadways proposed by adjacent 
development such as Palomar College, 
Meadowood, and Campus Park West.  

 A1-5b.  Buildings and building 
groups should strive to form compact 
clusters to economize in the use of 
land and create larger open spaces on 
the site. 

ST-4.  The arrangement of 
building sites to optimize 
and retain significant 
viewsheds shall be 
encouraged. 

Yes The Project has been designed to locate denser 
land uses near the center of the site, particularly 
within the multi-family and Town Center areas, 
as well as immediately adjacent to SR 76. Single-
family residential areas would be sited to allow 
the preservation of uninterrupted open space 
areas contiguous to existing native habitat. 
 
Prominent visual features within the Project site 
would be preserved as part of the proposed open 
space preserve.  The proposed uses have been 
sited to retain both on- and off-site views of these 
features, including steep slopes and the 
unchannelized segment of Horse Ranch Creek 
and its dense riparian corridor. 
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Table 2 (cont.) 
ANALYSIS OF PROJECT COMPLIANCE WITH APPLICABLE PLANS/GUIDELINES RELATED TO AESTHETICS 

 

FALLBROOK 
COMMUNITY PLAN 

FALLBROOK DESIGN GUIDELINES I-15 CORRIDOR 
SUBREGIONAL PLAN 

PROJECT 
COMPLIANCE 

RATIONALE 

 C2-1b.  The hillside, when seen as a 
whole, is a delicate pattern of 
buildings, open spaces and 
vegetation.  No one building should 
stand out from others or from the 
natural landscape. 

 Yes Most of the Proposed Project buildings would be 
located in lower elevation/flatter portions of the 
Project site. The single-family residences that 
would be located in the northeastern portion of 
the site would be at lower elevations of the slopes 
abutting the site. The proposed interspersed 
landscaped slopes would create a visual repetition 
of the natural light and dark variations of the 
background vegetation, and the street trees and 
Project landscaping would soften the visible 
geometry and reduce the mass of the buildings. 
This also would ensure that no one building 
would stand out from others or from the natural 
landscape. See Key Views and Simulations 2 and 
3 and related discussions. 

B-7.  Development 
standards should be 
established which 
include underground 
utilities, landscaping 
requirements, and sign 
control. 

  Yes All new utility lines would be installed below 
grade. An existing 69-kilovolt power line 
extending east-west across open space and the 
Project development area would be 
undergrounded in concert with adjacent planned 
development from future Horse Ranch Creek 
Road to east of Campus Park. Additionally, the 
Campus Park SPA/GPA Report includes a 
landscape concept plan and design guidelines that 
address community-wide signage. A 
comprehensive sign program will be completed to 
ensure Project compliance with applicable 
standards. 

 B2-1b.  To improve the pedestrian 
environment along commercial 
streets, building façades should be 
located on at least 30 percent of the 
property’s principal street frontage.  
A higher percentage is encouraged 

 Yes Approximately 33 percent of building façades 
would be located along the primary street 
frontage of the Town Center, which would 
include commercial development. 
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Table 2 (cont.) 
ANALYSIS OF PROJECT COMPLIANCE WITH APPLICABLE PLANS/GUIDELINES RELATED TO AESTHETICS 

 

FALLBROOK 
COMMUNITY PLAN 

FALLBROOK DESIGN GUIDELINES I-15 CORRIDOR 
SUBREGIONAL PLAN 

PROJECT 
COMPLIANCE 

RATIONALE 

when feasible.  Place the building(s) 
against the Landscaped Street Edge 
Zone, parallel to the street. 

 B3. It is important that multi-family 
developments incorporate features 
which enhance their neighborhood 
character: 
• Orient as many dwelling units as 

possible toward the street 
• Minimize the impacts of parking 

on the residential character of the 
street 

• Provide usable open space 
• Provide landscaping which 

enhances the feeling and scale of 
residential streets and properties 

 Yes Each housing unit within the multi-family 
residential area would be designed and positioned 
to create courtyards and common areas connected 
by landscaped walkways. 
 
Roadside parking would be prohibited along 
Harvest Glen Road, Longspur Road, Pala Mesa 
Drive, Pankey Place and Horse Ranch Creek 
Road. Off-street parking would be provided for 
multi-family areas, screened from public view 
through the use of landscaping or berms.  
 
In addition to the courtyards and common areas, 
useable open space in the form of a sports 
complex, several parks, and trails would be 
included in the Proposed Project. Sidewalks and 
trails would parallel the streets, connecting the 
multi-family areas to these useable open spaces. 
 
Residential streets would be lined with trees and 
planting “pockets” would be scattered among the 
buildings to reduce the mass of both buildings 
and parking lots, and enhance the feeling and 
scale of the residential areas. 
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Table 2 (cont.) 
ANALYSIS OF PROJECT COMPLIANCE WITH APPLICABLE PLANS/GUIDELINES RELATED TO AESTHETICS 

 

FALLBROOK 
COMMUNITY PLAN 

FALLBROOK DESIGN GUIDELINES I-15 CORRIDOR 
SUBREGIONAL PLAN 

PROJECT 
COMPLIANCE 

RATIONALE 

WALLS, FENCES AND BERMS 
 A4-7a.  High solid fences and walls 

along public streets can have a 
negative impact on the surrounding 
neighborhood and should be 
minimized.  When solid walls are 
used to buffer traffic noise, as is 
sometimes necessary in residential 
projects along major streets, the walls 
should reduce their monotonous 
tendency by providing a change of 
plane at a minimum of 50 foot 
intervals.  Fences and walls over 3 
feet high which face public streets 
should provide a fully landscaped 
buffer at least 5 feet deep on the 
street facing side of the wall. 

SP-6.  A combination of 
earth berm and/or wall 
techniques shall be 
provided to buffer noise. 

Yes No noise attenuation walls would exceed 10 feet 
in height. Barriers over six feet in height are 
encouraged to use a combination of walls and 
berms and would provide a change of plane 
(including pilasters) at minimum 50-foot 
intervals. 
 
 

 B2-2e.  When abutting residential 
uses, a commercial parking lot should 
have a solid six-foot-high fence or 
wall within the interior side or rear 
yard planting area.  Fences or walls 
should have a planted edge of no less 
than 4 feet between the face of the 
wall or fence and the parking lot. 

 Yes Where a Town Center parking lot abuts a multi-
family residential area, a solid, 10-foot-high wall 
and a 5-foot-wide landscaped flat area would 
provide a buffer between the two uses. 
Additionally, the Town Center and the multi-
family residential areas would be located at 
different elevations, with a landscaped slope 
between them. 

 A4-7b.  Walls on sloping terrain 
should be stepped at regular intervals 
to follow the terrain. 

 Yes Where located on sloping terrain, walls would be 
stepped at regular intervals to follow the terrain. 

 C2-1a(6).  [On hillsides,] avoid long 
and high retaining walls.  When 
retaining walls are used, break them 
into smaller elements with planted 
terraces. 

  If long and high retaining walls would be 
required, they would be broken into smaller 
elements interspersed with planted terraces. 
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Table 2 (cont.) 
ANALYSIS OF PROJECT COMPLIANCE WITH APPLICABLE PLANS/GUIDELINES RELATED TO AESTHETICS 

 

FALLBROOK 
COMMUNITY PLAN 

FALLBROOK DESIGN GUIDELINES I-15 CORRIDOR 
SUBREGIONAL PLAN 

PROJECT 
COMPLIANCE 

RATIONALE 

 A4-7c.  The following is a list of wall 
and fence materials whose use is 
encouraged: 
• Native stone 
• Masonry with cement plaster 

finish 
• Wood framing with cement 

plaster finish 
• Detailed wrought iron 
• Wood 
• Brick 

 Yes Walls would be faced with stone or stone-
simulated products at entry 
statement/community identification locales.  
Perimeter walls would be constructed with 
concrete blocks between occasional pilasters; the 
pilasters would be faced with stucco, 
stone/simulated stone products.  Wooden post 
and rail fences would edge roadways and trails 
where equestrian uses are permitted and required 
for safety (see Conceptual Fencing Plan, Figure 
7). Noise attenuation walls may include glass or 
other transparent materials. 

 C2-2b(2).  Retaining walls faced with 
local stone or of earth-colored and 
textured concrete are encouraged [for 
hillside development]. 

  Where large retaining walls visible from public 
roadways would occur, and where the use of local 
stone, colored and textured concrete is feasible, 
these techniques would be utilized. 

 A4-7d.  The following is a list of wall 
and fence materials whose use is 
discouraged: 
• Chain link or open wire, except 

when heavily screened by 
landscaping 

• Corrugated metal 
• Bright colored plastic or plastic 

coated materials 
• Reed materials 

  Black or dark-green coated chain link fence 
would be placed in several locations (e.g., on the 
north side of Pankey Place) between the 
landscaped setback and preserved open space, 
where it is necessary to discourage encroachment 
into biological open space. Project-proposed 
streetscaping or development would screen this 
fence.  

  LD-8.  Earth berms shall 
be rounded and natural in 
character where possible, 
designed to obscure 
undesirable views. 

Yes Berms are planned to screen off-street parking 
areas and to support noise attenuation walls.  
They would be designed to gently undulate and 
exhibit natural forms.  They also would be 
landscaped. 
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Table 2 (cont.) 
ANALYSIS OF PROJECT COMPLIANCE WITH APPLICABLE PLANS/GUIDELINES RELATED TO AESTHETICS 
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LANDFORM 
CBD-10.  Development 
of steep slopes should be 
limited to agriculture 
and very low residential 
densities and clustering 
promoted in flatter 
areas. 

 ST-1.  Extensive grading of 
slope areas within 
viewsheds shall be 
minimized. 

Yes The majority of the Proposed Project would be 
located on the flatter areas of the Project site. No 
grading would occur on steep slopes located on 
the west or north sides of the property.  A small 
portion of a steep slope on the eastern side of the 
property would be altered by Project 
development. Proposed buildings and 
landscaping would limit views of the resulting 
manufactured slope, and revegetation for slope 
stabilization would provide both erosion/water 
quality and aesthetic benefits.  Additionally, the 
Proposed Project has been designed to preserve 
prominent natural landforms and features; no 
grading would occur within the preserved areas. 

CBD-1.  Mature trees 
and significant 
landforms should be 
preserved in all public 
and private development 
projects. 

CD-1.  Preserve the character of the 
existing community landscape by 
retaining important natural features, 
land forms and scenic resources. 

SP-1.  Individual projects 
shall reinforce the character 
of the sites, the attributes 
of adjacent projects and 
preserve the viewsheds, 
natural topographic 
features, and natural 
watercourses. 

Yes The Project would preserve approximately 176 
acres of existing vegetation (approximately 42 
percent of the Project site) on the Project site. 
Natural features such as mature riparian trees and 
vegetation within Horse Ranch Creek would be 
preserved within a dedicated open space lot. 
Although some mature trees may be removed in 
other portions of the Project site, upon buildout, 
more mature trees would be located on site than 
currently exist due to proposed extensive planting 
of trees along roadways and within the 
development areas, and trees planted in 
individual yards. 
 
There are no significant landforms on site. The 
Proposed Project would preserve most of the 
steep slopes and rock outcroppings on the Project 
site. 



 

HELIX 
Visual Impact Analysis for the Campus Park Development Project / PAS-01 / September 2009 72  

Table 2 (cont.) 
ANALYSIS OF PROJECT COMPLIANCE WITH APPLICABLE PLANS/GUIDELINES RELATED TO AESTHETICS 

 

FALLBROOK 
COMMUNITY PLAN 

FALLBROOK DESIGN GUIDELINES I-15 CORRIDOR 
SUBREGIONAL PLAN 

PROJECT 
COMPLIANCE 

RATIONALE 

 A1-3b(1).  Demonstrate an effort to 
minimize grading and alteration of 
natural landforms. 

ST-2.  Hillside 
development shall be 
integrated with existing 
topography and landforms.  
Areas of steep topography, 
tree stands, hillside 
agricultural activity and 
rock outcroppings shall be 
respected and preserved. 

Yes  Approximately 20 percent of the Project site is 
steeper than 25 percent. These steep slopes 
mainly occur in the northern and eastern portion 
of the Project site, in the Monserate Mountain 
foothills. The upper on-site elevation of the 
Monserate Mountain foothill slopes would remain 
in a dedicated open space lot, and steep slopes 
and rock outcroppings located within the 
northern area of the site also would be preserved 
as open space.  Proposed development primarily 
would occur within the flatter areas of the Project 
site.  Isolated cuts into steep slopes would occur 
at the northern extent of the Project.  All cut 
slopes would be re-contoured to emulate the 
appearance of adjacent natural landform.  
Manufactured slopes within the Proposed Project 
would be planted with groundcover, shrubs, and 
trees to provide erosion control and visual 
transition to the existing native plant 
communities surrounding the Project site.   

R-3.  Grading for 
residential development 
should not unduly 
disrupt the natural 
terrain, or cause 
problems associated with 
runoff, drainage, erosion 
or siltation.  

C2-2c(1).  The community’s natural 
landforms are an important part of 
its environment that should be 
respected in new development.  
Hillside grading should be 
minimized and designed to appear as 
close as possible to the surrounding 
land contours. 

 Yes  Houses located in the northern portion of the 
Project site would be at higher elevations than 
the majority of the Proposed Project; the streets 
and pads would be aligned to follow existing 
topography, to minimize grading and preserve 
natural landforms. 

  A1-3b(3).  Building pads should be 
sited within the zoned setbacks and 
are to disturb the natural contours as 
little as possible.  Balancing of cut 
and fill areas is encouraged.  

  Additionally, all manufactured slopes would be 
planted for erosion control to reduce potential 
runoff, drainage, erosion or siltation, and to 
visually screen their manufactured appearance. 
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    Building pads would be designed within zoned 
setbacks in order to preserve the natural contours 
as much as possible. 
 
Cut and fill volumes would be balanced on site. 

 C2-2a(1).  In order to create slopes 
which closely reflect the surrounding 
natural hills, and to avoid the 
linearity of consistent slopes, graded 
hillsides should have variation in 
their slope ratios.  Grading should 
minimize the “engineered” look of 
manufactured slopes.  Avoid sharp 
cuts and fills—smooth, flowing 
contours of varied gradients from 2:1 
to 5:1 are preferred. 

ST-8.  Any grading above 
25% slope will blend with 
the surrounding area and 
be landscaped 
appropriately to look 
natural. 

Yes Graded slopes at the edges of the development 
would be softened through the use of contour 
grading techniques for a smooth transition and 
blending into the existing hillsides. Generally, 
manufactured slopes would not be large enough 
to vary gradients; most slopes would be 2:1, 
except where space allows more variation. 
Landform grading techniques would be 
implemented in accordance with County policies. 
All graded slopes would be landscaped with trees, 
shrubs, and hydroseed per the Landscape Concept 
Plan to soften the manufactured appearance and 
blend with the surrounding area. 

 C2-2a(2).  Slope banks can be 
softened by contoured grading of fill 
at the top and toe of the slope. 

   

 C2-2b(1).  Hillside site design should 
avoid large building pads, large level 
open spaces, and should minimize the 
height of retaining walls.  New 
building sites should be graded so 
that they appear to emerge from the 
slope. 

 Yes Where residential development would be located 
at higher elevations in the northern portion of the 
Project site, building pads would be designed to 
minimize the need for retaining walls and would 
be arranged to follow natural topography, 
minimizing grading and preserving natural 
landforms. 
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FOS-1.  Floodplains and 
natural stream courses 
should be preserved in 
permanent open space 
and uses limited to 
recreational or light 
agricultural uses. 

A1-3c.  Natural drainage courses are 
to be preserved as close as possible to 
their natural location and 
appearance.  “Dry stream” effects 
which move the water over the 
property are preferred over 
channeling or undergrounding 
methods. 

ST-7.  Natural 
watercourses shall be 
protected and existing 
watershed and 
groundwater resources 
shall be conserved. 

Yes  
 

 C3-2a.  The defined Floodway zone 
should be kept as close as possible to 
its natural condition.  Structures, 
parking areas and other major 
improvements are prohibited.  Land 
form and stream bank alterations 
within the zone are strongly 
discouraged, except for the purpose 
of stabilizing stream bank areas with 
erosion problems. 

  The majority of existing Horse Ranch Creek and 
its associated floodplain would be preserved in 
open space. No development would occur within 
the open space preserve.  
 

 C3-3a(1).  For development on 
properties with areas lying both 
within and outside of the Flood 
Plain, buildings should be clustered, 
to the maximum extent feasible, in 
the areas of the site lying outside of 
the Flood Plain.  Use of the Flood 
Plain as group open space for 
recreation or other activities which 
would leave it in a natural state is 
strongly encouraged. 

  Portions of the Proposed Project multi-family 
housing as well as existing and proposed 
roadways and facility areas, however, would be 
located within the existing 100-year floodplain 
mapped along Horse Ranch Creek. The building 
pads and roads would be elevated above 100-year 
storm flood water elevations. A sewer pump 
station and a trail staging area also would be 
located in the floodplain. 
 
The Project does not propose the use of 
groundwater. 
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 C2-2c(2).  Place drainage devices 
(terrace drains, benches and 
intervening terraces) as 
inconspicuously as possible on graded 
slopes.  Natural swales leading 
downhill are good locations for 
downdrains.  The side of a drain may 
be bermed to better conceal it. 

 Yes A detention basin planned within an open space 
area in the southern portion of the Project site 
(OS-5) would be surrounded with landscaped 
slopes and planted with a riparian palette. 
 
Concrete swales would occur as inconspicuously 
as possible on graded slopes and would be colored 
to blend with the natural soil where visible. 
Drains would be concealed with plantings. 
 

 C2-2c(3).  Concrete drains should be 
color-tinted to blend with natural 
soil color.  Planting around drains is 
recommended to improve 
concealment. 

   

PARKING AND CIRCULATION 
CE-2.  It is the desire of 
the community that all 
new off-street parking 
and loading facilities be 
designed in such a 
manner that the 
completed development 
presents an aesthetically 
pleasing appearance and 
provides for both 
adequate circulation and 
maintenance of these 
facilities including the 
maintenance of any 
landscape vegetation. 

A1-4c.  Parking and service areas 
should be located and landscaped to 
minimize public view from roads and 
neighboring properties. 

PC-3.  Parking areas or 
structures shall be designed 
as integral components of 
the overall design of 
specific projects.  Parking 
areas shall be bermed or 
screened from street views 
where possible. 

Yes The Proposed Project includes adequate parking 
to meet the needs of the various proposed uses 
per County requirements. Off-street parking 
areas would be screened from public view 
through the use of landscaping and/or berms. 
 
Within the northern office professional use area 
located at the future intersection of Horse Ranch 
Creek Road and Baltimore Oriole Road, one 
building would be sited in the middle of the pad.  
Within the southern office professional use area, 
buildings would be located in the southern, 
northwestern and northeastern portions of the 
pad, with consolidated parking generally centered 
on the parcel west of the two-story structures. 
Horse Ranch Creek Road would be upslope from 
the roadway approximately 6 to 17 feet and 
additionally would be screened by streetscape 
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planting. Town Center buildings would be 
located along future Horse Ranch Creek Road 
between Harvest Glen Road and Longspur Road, 
and have parking located between the buildings 
and abutting Horse Ranch Creek Road and be 
shielded by a landscaped berm.  The sports park 
parking area would be sited approximately seven 
feet above roadway grades and also would have 
streetscape planting. Between Horse Ranch Creek 
Road and the Town Center would be a minimum 
6-foot landscaped (trees and shrubs) parkway, 
and a sidewalk for pedestrians.  Along the SR 76 
frontage, a landscaped berm, sound attenuation 
wall, background shrub plantings, and row of oak 
trees would screen parking areas from view. 

 Commercial Development    
 B2-2d.  Parking lots should be set 

back at least 5 feet from rear and 
interior property lines.  The setback 
area should be fully landscaped. 

 Yes Parking lots in the Town Center would be set 
back at least five feet from the rear and interior 
property lines, with the setback area being fully 
landscaped.  

 Multi-family Residential 
Development 

   

 B3-5a(1).  Residential parking lots 
should not be located between 
buildings and streets.  Place parking 
lots in the rear, side or at internal 
locations on the property. 

 Yes Off-street parking would be provided for multi-
family areas; these parking lots would not be 
located between buildings and public streets. 
Planning areas MF-1 through MF-4 would 
include on-street parking along loop roads, 
internal to each planning area. Guest parking also 
would be located internally within all multi-
family areas. 
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 B3-5a(5).  Views to parking areas 
should be screened from public 
streets, adjacent properties and 
Group Usable Open Spaces. 

  Parking areas would be screened from public view 
through the use of landscaping (trees and shrubs), 
walls and/or berms.  

  
B3-5b(2).  Parking courts should be 
set back from street property lines by 
a Planted Front Yard at least 20 feet 
deep. 

   
Parking lots within multi-family residential areas, 
including guest parking areas, would be designed 
with setbacks from street property lines by at 
least 20 feet, screened with walls, berms and 
vegetation. 

 B3-5c.  Long lines of parked cars or 
blank garage doors, unrelieved by 
planting areas or other types of 
screening is undesirable. 

 Yes Parking for multi-family residential areas mainly 
would consist of garages integrated into the 
residential buildings. Small guest parking areas 
would be located within multi-family residential 
areas; these areas would landscaping, and would 
not appear as long lines of parked cars. 
 

 B3-5c(1).  Parking arranged in 
discrete bays to give a street-like 
character is encouraged.  Each 10 
spaces of continuous perpendicular or 
angled parking should be separated 
from others by a planted pocket not 
less than one parking space wide.  
Architectural elements such as 
trellises, porches, or open stairways 
may encroach within these planted 
areas.  Multiple garages that front 
parking areas or internal drives 
should have landscaped pockets 
between adjacent double garage 
doors. 

  Where multiple garages would front parking 
areas or internal drives, planting pockets would 
be located between adjacent double garage doors. 
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 B3-5c(3).  In multi-family projects of 
over 50 dwelling units, the location 
of Parking Drives around the 
periphery of the project will tend to 
isolate a project from its 
surroundings.  The extent of 
perimeter parking drives should be 
minimized in these large 
developments. 

  Perimeter parking drives are not included in the 
Proposed Project. 

 B3-5d(1).  Covered parking areas, by 
means of garages, carports and 
trellised canopies, are strongly 
encouraged. 

  Parking for the residents of multi-family 
residential areas would be provided in the form of 
garages, designed as part of the buildings. 

CE-4.  Local and 
residential roads should 
be designed and 
constructed so as to 
reflect the rural and 
agricultural character of 
the community. 

A1-4d.  On hillside sites, roads and 
streets should generally follow 
existing land contours. 

 Yes Roads, streets, and residential areas have been 
designed to follow the existing landforms and 
minimize grading.  

CE-4.1.  Local roads 
shall be designed with 
maximum emphasis on 
scenic beauty by 
following natural 
contours and avoiding 
extensive grading to the 
greatest possible extent. 

C2-3.  The design of streets and 
walkways should work with the 
natural terrain and minimize cut and 
fill or hillsides. 

   

 C2-3a.  Street layout should follow 
existing natural contours so as to 
carefully integrate the street with the 
hillside. 
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 A1-5.  Preserve and enhance the 
quality of scenic roads throughout 
the Community Planning Area. 

 Yes No significant visual impact on views from scenic 
roadways in the Community Planning area has 
been identified. Refer to  the discussion regarding 
Guideline No. 1 starting on page 19 of this 
report for more information. 

LIGHTING 
 A8-1a.  All lighting shall, at 

minimum, follow San Diego County 
Zoning Ordinance Division 6322. 

 Yes The Proposed Project includes a lighting plan 
that would conform to the San Diego Light 
Pollution Code (Sections 59.108-59.110) and the 
San Diego County Zoning Ordinance Division 
6322. 

 A8-1b.  Lighting which is visible 
from adjacent properties or roads 
must be indirect or incorporate full 
shield cut-offs. 

 Yes The Campus Park SPA/GPA Report contains 
lighting standards that require directional 
lighting and shielding to avoid spillover into 
residential areas, neighboring properties, adjacent 
roadways, and open space areas.   

 A8-1c.  Service area lighting should 
be designed to avoid spill over into 
adjacent areas. 

   

 A8-1d.  Special consideration must 
be given to light pollution which 
could have a negative impact on the 
Palomar Observatory. 

SL-1.  Site lighting shall 
minimize emission of light 
rays into both the night 
sky and neighborhood 
properties, especially as it 
pertains to Mt. Palomar 
Observatory. 

Yes The Project site is located approximately 17 miles 
from Mts. Palomar and Laguna, and is therefore 
within the Outdoor Lighting Ordinance Zone B. 
Project outdoor lighting would be fully shielded 
and restricted to 4,050 lumens in conformance 
with the Light Pollution Code Zone B 
requirements.  Low pressure sodium lights also 
would minimize illumination into the night sky.   

 A8-1b.  Limit the amount and 
intensity of lighting to that necessary 
for safety, security and to 
complement architectural character.  
Lighting which interferes with the 
character of the surrounding 
neighborhood is not acceptable. 

SL-2.  Site lighting plans 
that conflict with the 
character of the 
community shall be 
discouraged. 

Yes Security lighting would be provided along Project 
roadways, in parking areas, and within 
commercial and office professional areas.  The 
amount of lighting would be appropriate for 
security and would not result in excessive 
spillover onto adjacent properties or substantially 
illuminate the night sky. 
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Project lighting would be consistent with the 
village design theme of the Proposed Project.  
Standards and fixtures would consist of design 
elements to complement a pedestrian-scale 
village that would be compatible with the 
community character. See also the discussion 
regarding Guideline No. 1 starting on page 19 of 
this report.  

 A8-2a.  For commercial parking 
areas, overhead lighting should be 
mounted at a maximum height of 20 
feet above the paved surface. 

 Yes Parking area lighting in commercial parking 
areas would be mounted at a maximum height of 
20 feet. 

 A8-2b.  For residential parking areas, 
overhead lighting should not be 
mounted at a height in excess of 15 
feet.  The placement of lighting in 
residential parking areas should avoid 
interference with bedroom windows. 

 Yes Parking area lighting in residential parking areas 
would be mounted at a maximum height of 15 
feet, and would be placed to avoid interference 
with bedroom windows. 

 A8-3a.  Overhead fixtures used for 
pedestrian areas should be limited to 
heights between 8 and 12 feet. 

 Yes Overhead fixtures along pedestrian pathways 
would be a maximum of 12 feet in height. 

 A8-3c.  Along walkways, low-level 
lighting in the form of bollards or 
fixtures mounted on short posts is 
encouraged.  When this type of 
lighting is used, fixtures should be 
placed to minimize glare. 

 Yes Short post lighting would be used along 
walkways; fixtures would be shielded to minimize 
glare. 



 

HELIX 
Visual Impact Analysis for the Campus Park Development Project / PAS-01 / September 2009 81  

Table 2 (cont.) 
ANALYSIS OF PROJECT COMPLIANCE WITH APPLICABLE PLANS/GUIDELINES RELATED TO AESTHETICS 

 

FALLBROOK 
COMMUNITY PLAN 

FALLBROOK DESIGN GUIDELINES I-15 CORRIDOR 
SUBREGIONAL PLAN 

PROJECT 
COMPLIANCE 

RATIONALE 

LANDSCAPING 
 A5-3.  All public right-of-way areas 

between a newly developed property 
and the existing sidewalk or street 
edge should be fully landscaped.  
Trees should not be planted in the 
right-of-way. 

 Yes Existing Pankey Road and SR 76 are the only 
existing streets abutting the Project site. The 
Proposed Project would include full landscaping 
of the public right-of-way areas between the 
Proposed development and the existing street 
edge for both of these roadways. An 
encroachment agreement will be pursued to 
permit planting of trees in the right-of-way. 

  LD-2.  Project boundary 
landscaping shall 
complement adjacent 
landforms and plant 
materials. 

Yes The landscaping at the outer edges of the 
development provide transitions and a buffer 
between the ornamental landscape within the 
proposed development and surrounding open 
space areas on the slopes in the northern portion 
of the site, and near the riparian open space areas. 
Trees (including native species) and shrubs would 
be used in the fuel modification/brush 
management zones surrounding the outlying 
houses, as allowed in the FPP (Hunt 2009) 
prepared for the Project.  
 
Project landscaping in the southern portion of the 
site along SR 76 would include a row of oak trees 
to create visual continuity between the Project 
site and the nearby groves and hillsides.  
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 Commercial Development    
B-4.  The County should 
encourage landscaping 
in the design of 
commercial centers to 
soften structure and 
parking area impacts. 

B2-1a.  Provide a minimum 15 foot-
deep Landscaped Street Edge Zone 
along all front and side street 
property lines.  This zone should be 
composed of elements which will 
provide both a landscaped edge that 
is characteristic of Fallbrook’s scenic 
roads as well as screening for parking 
and service areas.  The Landscaped 
Street Edge Zone should only be 
interrupted by driveways, sidewalks 
or pedestrian areas.  Parking is 
strongly discouraged in this location. 
 
B2-3a.  The character of the 
Landscaped Street Edge should 
strongly reinforce the rural character 
of Fallbrook.  This can be done with 
various trees and shrubs, low walls of 
native stone, wooden rail fences and 
natural features such as boulders and 
rock outcroppings. 
• Trees:  Provide at least one tree 

per 300 square feet of the total 
area of the Landscaped Street 
Edge Zone.  Trees should be a 
minimum size of 15 gallons. 

• Shrubs:  Shrub plantings should 
be used to create spatial definition 
within the planting areas.  Low, 
creeping shrubs may be used in 
the foreground; larger, coarser 
shrubs in the background.   

 Yes The Campus Park SPA/GPA Report contains 
landscape design guidelines that include 
landscaping along all streets. Horse Ranch Creek 
Road in front of the Town Center would be lined 
with landscaped parkways. Meandering multi-
purpose trails and informal groves of trees such as 
sycamores and oaks with accent groves consisting 
of olives and/or flowering accent trees would be 
located within this parkway. 
 
Primary street rights-of-way also would be 
enhanced with landscaping. Along Longspur 
Road and Harvest Glen Road, 20-foot greenbelts 
would be provided on either side of the roadways.  
Along Baltimore Oriole Road, landscaping would 
vary between 15 to 50 feet on one side and 10 to 
45 feet on the other. Buildings in this area would 
be set back an additional 10 feet from the 
property line. These landscape areas would be 
planted with rows of trees and accent groves of 
olives and other ornamental trees.  
 
Off-street parking and loading/service areas 
would be screened from public view through 
landscaping, walls and/or berms.  
 
The proposed landscaping would include plants 
and materials selected to reinforce the rural 
character of the area. For example, the Horse 
Ranch Creek Road streetscape would include 
post-and-rail fences to echo the rural history of 
the site. 
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 Blooming, fragrant shrubs are 
encouraged.  Shrubs should be spaced 
with “on center” spacing so that 
branches intertwine after two years 
growth. 

  The proposed trees would be planted with initial 
sizes of 15-gallon to 24-inch boxes, and at the 
ratios required. 
 
Shrubs would be used to provide spatial definition 
and spaced as required. 

 B2-3b(1).  Side and rear yard areas 
should be fully landscaped.  Provide 
at least one tree per 300 square feet 
of total yard area.  Trees should be 
15 gallon size, minimum. 

 Yes Landscaping would comply with street, side and 
rear yard requirements. 

 B2-3b(2).  Parking Lot Setbacks 
• Trees:  Provide at least one tree 

per 100 square feet of total area 
between the property line and 
edge of the parking lot.  Trees 
should be 15 gallon size, 
minimum. 

• Shrubs:  Shrubs should provide a 
visual screen of a minimum of 30 
inches in height after two years 
growth.  For shrubs in massed 
plantings, use “on center” 
dimensioning to space shrubs so 
that branches intertwine after two 
year’s average growth. 

 Yes Parking lot landscaping would comply with 
required densities and ratios. Shrubs and berms in 
the setback areas would provide 30 inches of 
screening due to their height after two years. 
 

 B2-3c(1).  For all parking lots greater 
than 6000 square feet, in addition to 
all other guidelines, an internal area 
equivalent to a minimum of 5 
percent of the total parking area 
should be planted with a 
combination of trees and shrubs.  
Tree spacing should be such that 

 Yes Exposed vehicular use areas shall include a 
minimum of 10 percent of the paved areas in 
landscaping, dispersed throughout the parking 
area such that every designated parking space 
would be within 30 feet of the trunk of a tree. 
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every designated parking space is 
within 30 feet of the trunk of a tree. 

 B2-3c(2).  The parking lot perimeter 
should terminate a minimum of 5 
feet from the face of a building.  This 
area should be planted with a 
combination of trees and shrubs, 
unless used as a pedestrian walkway.  
Space may be decreased to a 
minimum of 2 feet of planted area 
between the parking lot and the 
building, if the location is not visible 
from a public street. 

 Yes The minimum landscaped area would be 
provided in accordance with the guidelines.   

 Multi-Family Residential 
Development 

   

 B3-1a.  Provide a minimum 20 foot 
planted Front Yard setback along all 
front and side street property lines.  
The setback area should be fully 
landscaped, interrupted only by 
driveways, sidewalks or pedestrian 
areas.  Parking is strongly 
discouraged in this area. 

 Yes Multi-family residential areas would be located 
along Horse Ranch Creek Road, Longspur Road, 
Harvest Glen Road, SR 76, Pankey Place and 
Pala Mesa Drive. Horse Ranch Creek Road would 
be lined with 30-foot-wide landscaped parkways. 
Along Pankey Place, Pala Mesa Drive, Longspur 
Road and Harvest Glen Road, minimum 20-foot 
wide landscaped areas would be provided on 
either side of the roadways. The landscaping 
along SR 76 would include a row of oak trees  an 
understory of flowering shrubs, and a naturally-
surfaced multi-purpose trail. Toyon shrubs and 
other large shrubs would be planted north of the 
trees. The portion of Pala Mesa Drive fronting 
MF-4 would contain community entry road 
landscaping, and Pankey Place would contain 
community promenade landscaping. 
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Parking for multi-family areas would be along 
private streets; all parking areas would be 
landscaped and set back. 

 B3-1b.  Right of way areas should be 
planted in a similar way as the front 
yard setback area, though the use of 
trees should be avoided. 

 Yes Rights-of-way would be planted similarly to the 
front yard setback area. Trees would be planted 
within right-of-way areas and adjacent landscape 
easements. Trees within rights-of-way would be 
located no closer than five feet from face of curb. 

 B3-5c(2).  Planted “pockets” within 
parking areas should have at least 
one tree per “pocket.” 

 Yes Planting “pockets” would be scattered among the 
buildings and parking lots of the multi-family 
residential neighborhoods, and would contain a 
minimum of one tree per “pocket” where 
possible. 

 B3-6a.  New public streets and 
private roads in residential 
developments should have street 
trees planted at regular intervals 
throughout the development.  Trees 
should be planted on private 
property as close to the street or road 
as possible.  The tree selected should 
reflect Fallbrook’s existing landscape. 

 Yes Street trees would be placed at regular intervals 
throughout the development, including along 
public and private roads in residential areas. 
Species have been selected to reflect the rural 
character of the surrounding area, such as olive, 
oak and sycamore. This irrigated streetscape 
would echo the green of the abutting groves on 
the Project’s east side. 

 B3-6b(1).  Parking lots should be set 
back from public streets by a Planted 
Front Yard of at least 20 feet in 
depth measured from the street 
facing property line. 

 Yes Landscaped parkways would line the proposed 
streets. Off-street parking would be provided for 
multi-family areas, and the lots would comply 
with set back requirements.  
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 B3-6b(2).  Planting Guideline for the 
Planted Front Yard: 
• Trees:  Provide at least one tree 

per 300 square feet of yard area.  
Trees should be 15 gallon size, 
minimum. 

• Parking lots:  Shrubs and/or low 
walls should provide a visual 
screen of a minimum of 30 inches 
in height after two years growth.  
When walls are used, a minimum 
5 foot wide planted buffer should 
be provided between the property 
line and the wall.  For shrubs in 
massed plantings, use “on center” 
dimensioning to space shrubs so 
that branches intertwine after two 
year’s average growth.  At 
driveway entrances, shrubs and/or 
low walls should not obstruct 
views of oncoming traffic. 

 Yes The landscape design guidelines comply with the 
yard and setback guidelines and requirements. 
The proposed trees would be planted with initial 
sizes of 15-gallon to 24-inch boxes, and at the 
ratios required. 
 
Shrubs would be used to provide spatial definition 
and spaced as required. 
 
Small parking areas for guests would be provided 
in all multi-family planning areas. All parking 
areas would include landscaping that would meet 
the guidelines and requirements. 

 B3-6c(1).  Provide a minimum 5 foot 
deep fully landscaped setback at all 
parking lot edges along the interior 
and rear property lines. 
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 B3-6c(2).  Guideline for property line 
planting: 
• Trees:  Provide at least one tree 

per 300 square feet of total area of 
the required side or rear yard.  
Trees should be 15 gallon size 
minimum. 

• Other Planting:  Remaining areas 
of the side yard not covered by 
trees should be fully landscaped 
with shrubs and other carefully 
selected plant materials. 

 Yes The landscape plans comply with parking lot and 
property line planting guidelines and 
requirements. 

 B3-6c(3).  Guideline for parking lot 
edges along interior property lines: 
• Trees:  Provide at least one tree 

per 300 square feet of total yard 
area.  Trees should be 15 gallon 
size, minimum. 

• Shrubs:  Shrubs should provide a 
visual screen of a minimum of 30 
inches in height after 2 years 
growth.  For shrubs in massed 
plantings, use “on center” 
dimensioning to space shrubs so 
that branches intertwine after two 
year’s average growth. 

   

 B3-6d(1).  For all parking lots 
greater than 6000 square feet, in 
addition to all other guidelines, an 
internal area equivalent to a 
minimum of five percent of the total 
parking area should be planted with 
a combination of trees and shrubs.  
Tree spacing should be such that 

 Yes Parking lots greater than 6,000 s.f. within the 
Proposed Project would comply with appropriate 
guidelines. In parking areas, exposed vehicular 
use areas shall include a minimum of five percent 
of the paved areas in landscaping, dispersed 
throughout the parking area such that every 
designated parking space would be within 30 feet 
of the trunk of a tree. 
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every designated parking space is 
within 30 feet of the trunk of a tree.  
Turf areas are discouraged. 

 B3-6d(2).  The parking lot perimeter 
should terminate a minimum of 5 
feet from the face of a building.  This 
area should be kept planted with a 
combination of trees and shrubs, 
unless used as a pedestrian walkway.  
Space may be decreased to a 
minimum of 2 feet of planted area 
between the parking lot and the 
building, if the location is not visible 
from a public street. 

 Yes The minimum landscaped area would be 
provided in accordance with the guidelines.   

 Hillside Development    
 C2-4b(1).  Use irregular plant 

spacing to achieve a natural 
appearance on uniformly graded 
slopes.  Plant trees along contour 
lines in undulating groups to create 
grove effects which blur the 
distinctive line of the graded slope.  
Shrubs of varying height may be 
planted between the tree stands.  
Ground covers of native and 
introduced species are appropriate for 
slope erosion control. 

 Yes Selected species, both native and introduced, 
would provide groundcover for erosion control. 
Plants would be grouped following the contours, 
and would be spaced to achieve natural 
appearances, as per the guidelines.  

 C2-4b(2).  When possible locate trees 
in swale areas to more closely reflect 
natural conditions and gather natural 
surface runoff for plant irrigation. 

  Trees selected for swale and/or down-slope areas 
would be chosen to reflect natural conditions 
(e.g., oak and sycamore). 

 C2-4c.  Transitional slopes exist 
between the more ornamental 
plantings of newly planted areas and 

 Yes Nature/Naturalizing Landscape Zones are 
included in the landscape concept near the 
Project site’s perimeter to create a blended 
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the native vegetation of undisturbed 
areas.  The goal is to blend these two 
diverse areas together.  The following 
planting principles are suggested for 
these areas: 
1. Establish the species of plants 

existing natively in the 
undisturbed areas. 

2. Determine the use of plants in the 
transitional areas:  erosion control, 
shade, screening, etc. 

3. Select species from those already 
existing natively to fulfill the use 
requirements.  Blend these plants 
into a planting plan of other 
hardy, drought resistant species of 
more ornamental or utilitarian 
qualities. 

4. As a general rule, encourage the 
planting of water-conserving plant 
species. 

5. Select low fuel volume plant 
materials. 

transition between the Project and adjoining open 
space areas. In these areas, tree and plant species 
that would complement the native landscape and 
that are associated with San Diego County rural 
settings would be used. Additionally, the Project 
would incorporate fuel modification zones 
adjacent to residential, office professional, and 
commercial areas that front open space areas. 
Within these areas, native trees and shrubs would 
be used, such as coast live oak, emerald carpet 
manzanita, California fuchsia, and ceanothus 
(wild lilac), as allowed in the FPP (Hunt 2009) 
prepared for the Project.  
 
Similarly, appropriate species such as oak and 
sycamore would be selected for areas near creek 
or channel crossings. 

 C2-4d.  Internal slopes exist within 
the newly developed project.  They 
do not blend into native areas, as do 
transitional slopes and, therefore, 
may be planted with a different type 
of plant palette.  The following 
principles are suggested for internal 
slopes: 
1. Establish gradient of new slope 

and determine erosion control 
requirements. 

 Yes Landscaping of internal slopes, including trees, 
shrubs, and hydroseed mixes, would be used for 
erosion control. Hydroseed species used for 
erosion control would include low-water use 
and/or native species such as California poppy, 
dwarf goldfields, and moss verbena. Other slope 
species also would be water-conserving, such as 
rosemary, agave, New Zealand flax, and Brisbane 
box. See Table 1b of this report for a list of 
species selected for use on the Project’s interior 
manufactured slopes. 
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2. Fulfill erosion control needs with 
water-conserving plant material. 

3. As a general rule, encourage the 
planting of water-conserving plant 
species. 

4. Arrange plants in naturalized 
patterns, rather than regimented 
rows. 

 
The plants would be spaced and arranged in 
naturalized patterns on the Project’s interior 
manufactured slopes. 

 A4-d.  Buildings should incorporate 
natural landscape features as design 
elements. 

 Yes The architecture within the Proposed Project 
would incorporate “natural” materials such as 
stone/stone simulated product. 

 A5-1b(1).  Drought resistant 
plantings are encouraged. 

LD-3.  Landscape plans 
shall utilize native and 
drought-tolerant plants 
where possible, per the 
plant list provided by 
County staff. 

Yes The landscape concept for the Project includes 
native and drought-tolerant species such as 
ceanothus, New Zealand flax, golden yarrow, 
toyon, olive, and coast live oak. Refer to Tables 
1a-1i of this report for complete plant lists. 

 C2-4a(1).  [For hillsides,] plant 
materials should be selected for their 
effectiveness of erosion control, fire 
resistance and drought tolerance. 

  Plant species identified in the Project’s landscape 
concept plan have been selected for their 
effectiveness of erosion control. Additionally, the 
plant palettes have been selected in conformance 
with the FPP prepared for the Project (Hunt 
2009), and fire resistant plants have been selected 
for brush management zones. 

 C3-5.  The Flood Plain should be 
kept as close as possible to its natural 
state.  The large open spaces and 
indigenous riparian vegetation such 
as live oaks, sycamores and scrub 
should be preserved and emphasized 
in new plantings.  Ornamental 
plantings and the introduction of 
non-native species should be avoided. 

 Yes The Proposed Project development would retain 
the majority of the on-site riparian vegetation. 
Horse Ranch Creek and its riparian corridor 
within the southern portion of the site would be 
included within a proposed open space preserve. 
No development would occur in this area, 
although habitat enhancement would take place. 
Native species would be used in the area, and 
landscaping would be used to provide transitions 
and buffers between the proposed development 
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and the riparian area.  The removal of exotics, 
grading to stabilize and improve flow, and 
planting with appropriate species, may occur to 
enhance the existing habitat. Refer to Table 1h 
for a list of species selected for the Riparian 
Transition Zone. Plants in these areas would 
include coast live oak, sycamore, willow, 
elderberry, and deergrass, among others. 

  LD-4.  Trees and plantings 
adjacent to pedestrian 
paths and within parking 
areas shall be selected to 
enhance the human scale. 

Yes The trees selected for area next to pedestrian 
paths and parking lots generally are medium size 
or small trees—such as olive, peppermint tree, 
and New Zealand Christmas tree—selected to 
enhance the human scale of these areas. Refer to 
Tables 1a-1i for complete plant lists. 

CBD-1.  Mature trees 
and significant 
landforms should be 
preserved in all public 
and private development 
projects. 

A1-3a(1).  All mature trees should be 
retained when feasible.   
A1-3a(2).  Existing oaks over 8 
inches in diameter are considered 
significant resources to be preserved. 
A2-2.  Site development plans should 
demonstrate a diligent effort to 
retain as many native oak and other 
significant trees as possible. 

LD-9.  Major stands of 
native trees shall be 
preserved. 

Yes The mature trees within the riparian area and 
approximately half the oak trees on site would be 
preserved within designated open space areas. 
Although some mature trees would be removed 
in other portions of the Project site, the Project’s 
comprehensive landscape plan includes extensive 
planting of trees (including oaks) along roadways 
and within the development areas.  It is expected 
that individual homeowners within the single-
family residential areas also would plant trees in 
their yards.  Upon buildout, more mature trees 
would be located on site than currently exist.  
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CBD-8.  Necessary 
grading impacts should 
be minimized through 
wise grading practices, 
and landscaped areas 
which are disturbed by 
grading should be 
revegetated.  Drainage 
and runoff should be 
controlled so as not to 
exceed the rate 
associated with the 
property prior to 
grading. 

 ST-6.  The visual quality 
shall be maximized and the 
erosion potential shall be 
minimized by planting 
native and naturalized 
plants, especially in 
disturbed areas adjacent to 
upgraded hillsides and 
watercourses. 

Yes Manufactured slopes would be graded and 
landscaped to reduce erosion potential and 
present a more natural appearance.  To the extent 
possible, native species have been incorporated 
into the landscape plan.  Specifically where within 
or adjacent to open space/brush management 
zones, oaks and shrubs such as clumpgrass, 
ceanothus (wild lilac) and California fuchsia 
would be used.  The hydroseed mix would 
include plants such as desert marigold, dwarf 
goldfields, purple needle grass and small fescue 
(see Tables 1-4 through 1-11 for complete plant 
palettes). 
 
Drainage would be controlled so as not to exceed 
the rate associated with the property prior to 
grading. 

 A5-1a(1).  Densely planted trees 
with characteristics similar to those 
currently present in the community 
are encouraged along community 
streets and within all development. 

 Yes See responses to Fallbrook Design Guidelines C2-
4b(2) and C2-4c, and I-15 Corridor Subregional 
Plan CD-2 above.  

 A5-1a(2).  The Guidelines encourage 
masses of shrubs planted beneath 
trees.  These shrubs will provide 
flower color, fragrances, and 
important screening considerations.  
The use of ground covers is generally 
not recommended; creeping shrubs 
should be used to act as a “ground 
cover.” 

 Yes Flowering shrubs such as ceanothus (wild lilac), 
bougainvillea, lavender, and Lady Banks rose 
would be planted as an understory beneath the 
taller trees selected for the Proposed Project. 
These would provide color, fragrance, and 
screening. 
 
Species such as yarrow, poppy, clump grass, 
creeping ceanothus and manzanita species would 
be used as “ground cover.” Refer to Tables 1-4 
through 1-11 for complete plant lists. 
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 A5-1a(3).  Expanses of turf grass are 
discouraged for use in Fallbrook’s 
rural setting except in parks or other 
active use areas. 

 Yes Turf grass is not a component of the plant 
palettes for the majority of the landscape zones 
and will be limited to parks and active use areas.  

 A5-2a.  Site areas not used for 
buildings, parking or other 
designated functions should be 
planted. 

 Yes A landscape concept plan has been developed for 
the Proposed Project to address site areas not 
used for buildings, parking or other designated 
functions. 

NON-MOTORIZED CIRCULATION 
CE-8.  Riding, hiking, 
and non-motor driven 
vehicle trails should not 
conflict with the rural 
and agricultural 
character of the 
community. 

  Yes Pedestrian paths and equestrian trails would be 
used to enhance the rural character of the 
Proposed Project. For example, equestrian-style 
fences and low walls would edge roadways and 
trails, which would be lined with tree and shrub 
species selected to reflect the rural character of 
the surrounding area. 

CE-8.2.  Public non-
motorized trail systems 
shall be encouraged 
within new residential 
subdivisions.   

 LD-5.  Common open 
spaces and recreational 
areas shall be linked by 
pedestrian pathways to 
individual lots. 

 The Proposed Project would accommodate and 
encourage pedestrian connections between 
homes, businesses, retail areas, parks and trails.  
A multi-use eight-foot-wide decomposed granite 
trail located within the landscaped parkway along 
the west side of Horse Ranch Creek Road and the 
north side of Baltimore Oriole Road, along with a 
five-foot-wide concrete-paved sidewalk on the 
opposite side would provide regional trail 
connections through the Proposed Project.  The 
Town Center would be located within 
approximately ½ mile of most residential units to 
encourage access via foot or bicycle.  All 
streetscapes along the major Project roadways 
would include landscape parkways, sidewalks, 
trails and tree-shaded walkways.  Additionally, 
nature trails in the open spaces surrounding the 
Proposed Project would be included. 
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  LD-6.  A “greenbelt” shall 
be provided in the 
viewshed areas for 
accommodation of 
bikeways and/or footpaths. 

 Along Longspur Road and Harvest Glen Road, 
20-foot-wide parkways would be provided on 
either side of the roadways.  Along Baltimore 
Oriole Road, parkways would vary between 15 to 
50 feet on one side and 10 to 45 feet on the 
other. 

BUILDING EQUIPMENT AND SERVICES 
  PUS-4.  The alignment of 

utility infrastructure shall 
be correlated with the 
topography, to minimize 
disruption of natural 
features within the 
viewshed areas. 

Yes The proposed utility infrastructure would 
minimize the disruption of natural features within 
the Project site as they would correspond to 
proposed roadways. Additionally, all utilities 
would be undergrounded (including, ultimately 
the existing 69-kilovolt power line from where it 
meets future Horse Ranch Creek Road to where it 
exits the Project site to the east). 

 A9.  Carefully locate and design 
building equipment and services to 
minimize visual impacts on public 
streets and neighboring properties. 

   

 A9-3.  Trash containers and outdoor 
storage areas should be screened from 
view from public streets, pedestrian 
areas and neighboring properties.  
The screen for the trash containers 
should be designed to be compatible 
with architectural character of the 
development and be of durable 
materials. 

  Service/loading, equipment, and storage areas 
would be located behind buildings or would be 
screened from public view by enclosures, 
retaining walls, and/or planting.  Such areas 
would be accessible from off-street parking areas 
or separate service drives. 
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 A9-5.  Exterior surface mounted 
utility conduit and boxes should be 
kept to a minimum.  Where they do 
exist, they should be designed, 
painted or screened to blend in with 
the design of the building to which 
they are attached. 

PUS-5.  Transformers and 
related utility components 
shall be placed in vaults or 
be screened with retaining 
walls and/or plantings and 
located to avoid conflict 
with pedestrian paths. 

 Exterior transformers and other utility 
components would be located behind buildings or 
would be screened from public view by 
enclosures, retaining walls, planting, and/or other 
architectural features.   

 A9-6.  Mechanical equipment, solar 
collectors, satellite dishes, 
communication devices and other 
equipment should be concealed from 
view of public streets, adjacent 
properties and pedestrian oriented 
areas. 

  Mechanical equipment, communication devices, 
roof mounted equipment, etc. would be 
architecturally screened. 
 

 A9-7.  Roof mounted equipment 
should be screened from view from 
adjacent roads, properties and 
pedestrian areas.  Special attention 
should be given to changes in 
elevation which may provide a view 
down to a roof.  In this case enclose 
equipment in a screened shelter or 
design the layout of exposed 
equipment in an orderly fashion with 
consideration given to painting them 
to be compatible with other visible 
colors on the roof. 

   

 A9-9.  Screening devices (roof top 
and ground level) should consider the 
following elements: 
• Architectural screens should be an 

extension of the development’s 
architectural character 

• Screen walls should be constructed 

  Screening devices would be extensions of the 
architectural character of the Proposed Project, 
and would follow the design guidelines. 
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of low maintenance and durable 
materials which are consistent 
with the main building’s materials 

• Landscaping should be used in 
conjunction with building 
materials to complement ground 
level screening devices 

ARCHITECTURE 
 CD-4.  Multi-family residential 

development should contribute to 
the sense of neighborhood by site 
planning and architectural design 
that emphasize the relationship of 
buildings to the street and adjacent 
properties. 

 Yes Multi-family housing buildings would be 
designed and positioned to create courtyards and 
common areas connected by landscaped 
walkways. 
 
The buildings would include common elements 
within each street or neighborhood such as 
similar building heights, materials, window or 
door styles, detailing, porches, arcades, or color. 

 A4-b.  Respect the scale of the 
community with regard to the 
apparent height and width of new 
buildings. 

  In addition to the architectural details, the 
Proposed Project includes landscaping to 
integrate the proposed buildings with the 
surrounding community. 

 A3-2.  Efforts to coordinate the 
actual and apparent height of 
adjacent structures are encouraged. 

  Pedestrian-scale elements, such as patio entries, 
arches, front-facing windows and entry doors, 
second-story balconies or porches, de-emphasized 
garages, and varied or stepped masses—both 
vertically and horizontally (such as the use of 
single-story elements in a two-story house), 
trellises, columns, archways, doorways, porches or 
patios, and upper floor balconies and windows, 
would be included in all buildings. 

 A4-1d.  Buildings over two stories in 
height are discouraged in Fallbrook.  
In the event a building over two 
stories is necessary, the building 

  Pedestrian-scale design elements would be 
included to minimize the buildings’ visual scale 
and mass.  
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Table 2 (cont.) 
ANALYSIS OF PROJECT COMPLIANCE WITH APPLICABLE PLANS/GUIDELINES RELATED TO AESTHETICS 

 

FALLBROOK 
COMMUNITY PLAN 

FALLBROOK DESIGN GUIDELINES I-15 CORRIDOR 
SUBREGIONAL PLAN 

PROJECT 
COMPLIANCE 

RATIONALE 

should provide a vertical setback 
between the second and third floors 
to reduce the “apparent” height to 
two stories. 

 B3-2.  On all streets except major 
arterials, multi-family residential 
developments should emphasize a 
neighborly approach to street 
frontages. 

 Yes The majority of the multi-family residential units 
would be oriented with the front entries toward 
the planning area access streets. 

 B3-2a.  In order to promote the 
interaction of residents of multi-
family buildings with their 
neighborhoods and minimize the 
separation of new residential projects 
within existing neighborhoods, 
developments should: 
• Organize as many of the dwelling 

unit entries as possible to front the 
street.  The use of front porches or 
entry patios and terraces is highly 
encouraged. 

• Locate the first floor of living 
spaces at the ground floor level or 
not more than one-half story 
above ground level. 

  Multi-family buildings would be arranged around 
courtyards and pedestrian areas.  
 
With the exception of the Beechwood 
development (within MF-1), all multi-family 
housing would include the first floor of the living 
spaces at the ground level.  Within the 
Beechwood development, the first floor of living 
spaces would be above the garage. 

B-5.  Overall 
attractiveness of 
structures should be 
encouraged while 
stressing the “village 
style” of architectural 
design. 

A4-c.  Building form, mass and 
elevations should be articulated to 
create interesting roof lines, shadow 
patterns and architectural detailing. 

AD-B.  Building forms 
shall be of appropriate 
scale, provide visual 
interest, avoid block-like 
configurations and, where 
feasible, be integrated into 
the existing topography. 

Yes The Proposed Project has been designed, with 
“village” elements, with the Town Center 
providing focus for the associated residential and 
recreational uses. The Campus Park SPA/GPA 
Report architectural design guidelines address 
among other things, architectural style, building 
forms, window treatments, entry treatments, and 
roof forms.  
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FALLBROOK 
COMMUNITY PLAN 

FALLBROOK DESIGN GUIDELINES I-15 CORRIDOR 
SUBREGIONAL PLAN 

PROJECT 
COMPLIANCE 

RATIONALE 

CBD-6.  A “village 
style” architectural 
design theme should be 
encouraged throughout 
the community. 

A4-1a.  On principal elevations, large 
or long continuous wall planes 
should be avoided.  As a general rule, 
building elevations over 50 feet in 
length should incorporate changes in 
plane and architectural features that 
provide visual interest, including 
strong areas of shade and shadow. 
A4-1b.  Every building should have 
some shadow relief.  Offsets, 
projections, roof overhangs and 
recesses all may be used to produce 
areas of shade and shadow. 

 Yes Pedestrian-oriented elements such as patio 
entries, arches, front-facing windows and entry 
doors, second-story balconies or porches, de-
emphasized garages, and varied or stepped 
masses—both vertically and horizontally (such as 
the use of single-story elements in a two-story 
house), trellises, columns, archways, doorways, 
porches or patios, and upper floor balconies and 
windows would be included in all the Project 
architecture to articulate form and mass, provide 
visual interest, create areas of shade and shadow, 
and to avoid block-like configurations and long, 
continuous wall planes. 

 A4-2a.  Façades and roof lines facing 
streets, parking areas and residential 
neighbors should be consistent 
throughout the development in 
design, color and materials. 

 Yes Adherence to proposed design guidelines within 
the Campus Park SPA/GPA Report would ensure 
architectural consistency within the development.  

 A4-2b.  Rear facades, if visible from 
public streets or neighboring 
properties, should be finished in a 
quality, color and material similar to 
the principal sides of the building(s). 

  Architectural detailing would be used on rear 
façades visible from public streets, as well as on 
the principle side(s) of the buildings; see Figures 
3a-j for conceptual building elevations. 

 A4-3b.  Architectural elements, 
signage and other façade elements 
should be integrated into the design 
of the façade. 

 Yes Architectural elements, signage, and other façade 
elements would be integrated into the design of 
the façade in accordance with the Campus Park 
SPA/GPA Report. 

 A4-3c.  The following is a list of 
materials whose use is encouraged: 
• Cement plaster (stucco) over 

masonry or wood frame 
• Exposed timber structural 

members 
• Brick, adobe and native stone 

 Yes The Proposed Project would incorporate 
encouraged materials, and continuity would be 
achieved through the use of complementary 
materials and building placement within lots.  In 
particular, the use of stone/stone-like products 
would be encouraged in order to reference local 
site characteristics and the rocky nature of the 
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FALLBROOK 
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SUBREGIONAL PLAN 

PROJECT 
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• Concrete and concrete masonry 
with textured surfaces and 
integral color 

• Wood siding 

surrounding hills. 

 A4-3d.  The following is a list of 
materials whose use is discouraged: 
• Large areas of glass, unless located 

at pedestrian level for store fronts 
• High contrast color glazed 

masonry except for small areas of 
detail 

• Glass curtain walls 
• Synthetic materials made to 

resemble masonry 

 Yes The listed materials whose use is discouraged 
would be minimized by the Campus Park 
SPA/GPA Report with one exception.  The use of 
high quality and natural appearing stone-like 
products would be considered on a case-by-case 
basis and used where natural stone is not required 
(e.g., areas of trim or portions of buildings not 
immediately adjacent to the viewer).  

 A4-4a.  Outside the Town Center, 
gabled, hip and shed roof forms at a 
moderate to steep pitch are 
encouraged.  Generous overhangs to 
create strong shadow lines are also 
encouraged. 

 Yes Pitched roofs with gables and hips would be used 
for residential buildings and some Town Center 
buildings. Overhangs would be used in the Town 
Center and office professional use areas, multi-
family residential areas and in the single-family 
residential areas to create shadow lines. 

 A4-4b.  Wide eaves with boards are 
encouraged to create deep shadows 
on building walls and to reduce the 
amount of sunlight striking glass 
surfaces. 

  Offsets, setbacks, and eaves also would be used to 
create shadow lines and reduce the amount of 
sunlight striking windows. 

 A4-4c.  The following is a list of roof 
materials whose use is encouraged: 
• Clay tile 
• Concrete tile 
• Composition shingles with a 

shadow line 
• Fire treated wood shakes and 

shingles 

  Roofs would be constructed of tile in earthtones 
such as tans and browns.   
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PROJECT 
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RATIONALE 

 A4-4d.  The following is a list of roof 
materials whose use is not 
recommended: 
• High contrast color, brightly 

colored glazed tile or highly 
reflective surfaces 

• Corrugated or galvanized sheet 
metal 

  Roofs would not be constructed of the listed 
materials whose use is not recommended. No 
sheet metal or red tile roofs are proposed. 

 A4-4e.  Extensive flat roofs should be 
avoided.  When flat roofs are 
necessary in large commercial and 
industrial buildings, they should 
incorporate shed roofs, trellises or 
loggias to scale down a structure and 
provide shadow relief. 

  Where flat roofs would be used in the office 
professional and Town Center areas, they would 
be off-set by architectural features creating 
shadow, such as inset and trimmed windows, off-
set/recessed tilt-up wall panels and stone 
highlights. Parapets would be relieved to provide 
shadow lines. 

 A4-5a.  Primary building entrances 
should be emphasized so that their 
location is apparent and clear.  
Porches, loggias and canopies are 
helpful to call attention to an 
entrance. 

 Yes The Proposed Project would emphasize the 
primary building entrances through the use of 
pedestrian-oriented features such as porches, 
loggias, canopies, arcades and overhangs, café 
seating areas, low-walls or benches, planters, and 
storefront windows. 

 A4-5b.  Entries and entry doors may 
be designed as a focal point of the 
front elevation.  Detail treatments at 
doors and entries can range from the 
use of tile, color accents, exposed 
timbers or combinations of 
architectural features such as 
pediments, moldings and small roofs 
which can also provide protection 
from weather. 
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 A4-5c.  Windows and doors should 
be deeply recessed to create strong 
shadow lines. 

  The pedestrian-oriented details, along with 
deeply recessed windows and doors, would be 
used to create strong shadow lines. See the 
conceptual building elevations shown on Figures 
3a-j for details. 

 A4-7e.  Accessory structures should 
be designed to be compatible with 
adjacent buildings.  Patio covers, 
green houses, storage spaces and 
other ancillary structures should be 
located and designed to respect the 
views and other special conditions of 
adjacent properties. 

 Yes Accessory structures would be designed to be 
compatible with adjacent buildings, and would be 
placed to respect views to and from the Project 
site. 

 A4-8.  The design, selection and 
placement of all site furnishings such 
as tables, benches, bollards and trash 
receptacles should be based on 
consideration of the overall concept 
of the site and architectural character 
of the total project. 

 Yes The design, selection, and placement of all site 
furnishings would be based on consideration of 
the overall Project concept and architectural 
character. 

 B3-5a(2).  Garage doors of multi-
family buildings should not face a 
public street, except when buildings 
are located on corner lots.  In this 
case garage doors should open 
towards the side street only. 

 Yes Garages for multi-family buildings would not 
face public streets and would not be placed in 
direct line-of-sight from public streets. Some the 
garage areas may be visible from Horse Ranch 
Creek Road; however, the landscaping and 
berm/sound wall features along Horse Ranch 
Creek Road and/or within the planning area 
generally would screen the garage doors from 
view. 

 B3-5a(4).  Carports and garages 
should be compatible with the 
architecture of the principal 
buildings. 

 Yes Garages would be integrated into the proposed 
residences. If carports are constructed, they would 
match the architecture of the principal buildings. 
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SIGNAGE 
CBD-4.  On and off-site 
signs should 
complement the 
aesthetic value and 
village character of the 
community. 

A7.  Signs in Fallbrook should be 
designed to communicate in a 
simple, clear and uncluttered 
manner.  They should be in character 
with the neighborhood they are in 
and the buildings and uses they 
represent. 

AD-D.  Signage shall not 
adversely impact the 
environmental and visual 
quality of the area. 

Yes The Campus Park SPA/GPA Report contains 
design guidelines that address community-wide 
signage, including their materials, non-flashing 
nature, location and size.  Signs within the 
Proposed Project would be designed to provide 
direction without being visually dominant. Styles, 
materials and colors of signs would reflect the 
Proposed Project’s village-style architecture and 
ground-mounted signs would include 
stone/stone-like product as reference to the visual 
elements of the surrounding hillsides.  
 
Adherence to the proposed guidelines would 
ensure that the signs within the Proposed Project 
would not adversely impact the environmental 
and visual quality of the area. 

 A7-1a.  All signs should be a 
minimum size and height to 
adequately identify a business and 
the products or services it sells. 
A7-1b.  All monument signs should 
be kept as low to the ground as 
possible. 

 Yes Signs within the Proposed Project would be 
designed to provide direction without being 
visually dominant. 

 A7-1c.  Signage design should be 
carefully integrated with the site and 
building design concepts to create a 
unified appearance for the total 
development.  Within a 
development, signage should be 
consistent in location and design. 

  Styles, materials, and colors of signs would reflect 
the Proposed Project’s architecture and ground-
mounted signs would incorporate the same 
materials and architectural details as the proposed 
architecture for the Project. 
 
The Campus Park SPA/GPA Report contains 
design guidelines that would ensure the 
consistency of the location and design of signs. 
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 A7-1e.  Illumination should be 
projected onto the sign face.  The 
light source should be fully shielded 
from view. 

  Signs within the project would comply with the 
Fallbrook Design Guidelines regarding 
illumination, color, typeface, size, material, 
location, type, and quantity, as recommended. 

 A7-1f.  Color of all signs and sign 
components should be limited to 
three in addition to black and white. 

   

 A7-3a(2).  For Commercial and 
Industrial developments with more 
than one tenant: 
• One sign to identify the complex 

allowing one square foot of sign 
area per linear foot of total project 
frontage up to 75 square feet 

• For each individual tenant on a 
public street or private drive, ½ 
square foot of sign area per linear 
foot of tenant frontage, to a 
maximum of 25 square feet 

• One building directory sign not 
exceeding 10 square feet in size 
may be allowed at each public 
entrance 

 Yes The Campus Park SPA/GPA Report contains 
design guidelines that would ensure the 
consistency of the design (including size) of signs. 

 A7-3c(1).  There should be no more 
than one sign per multi-family 
residential development entry from a 
public street or road. 

   

 A7-3c(2).  Sign area should be 
limited to 25 square feet for projects 
with 25 or more dwelling units. 

   

 A7-1g.  Typefaces should be chosen 
for their simplicity and clarity. 
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 A7-3a(1).  Letter and symbol height 
should be limited to a maximum of 8 
inches. 

   

 A7-1i.  Sign posts and other 
structural elements should be made 
of wood or metal with a white, black 
or satin natural finish.  Reflective or 
bright colors should be avoided. 

   

 A7-1j.  No sign, other than a sign 
installed by a public agency, should 
be placed in the public right-of-way 
on sidewalks or streets.  All overhead 
signs should clear adjacent sidewalks 
with a minimum headroom of 7 feet, 
and should project no more than 4 
feet into a public right-of-way. 

   

 A7-1k.  No sign should be allowed 
above the highest portion of the 
building. 

   

 A7-2.  The following types of signs 
are generally recommended by the 
Guidelines:  awning valance, 
monument, hanging, kiosk, 
projecting, wall, window, and single 
pole hanging sign. 
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 A7-4.  The following signs should 
not be used in Fallbrook:   
• Roof and parapet signs 
• Internally illuminated plastic 

signs; other plastic signs are 
discouraged, except where plastic 
is used only as raised letters 

• Back lit signs which appear to be 
internally illuminated 

• Pole signs over 6 feet high 
• Portable or mobile signs 
• Signs which cover or interrupt 

architectural features 

   

 A7-3a(3).  Sign types which are 
recommended for Commercial and 
Industrial developments:  awning 
valance, monument, hanging, kiosk, 
projecting, wall, window, single pole 
hanging. 

   

 A7-3a(4).  Kiosk signs in 
Commercial and Industrial 
developments should be limited to 8 
feet in height and only used on 
private property and incorporated 
into the design of a courtyard or 
other pedestrian space. 

   

 A7-3c(3).  Sign types which are 
recommended for Multi-family 
Residential development:  wall, 
hanging, single pole hanging and 
monument. 
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Table 3 

PROJECTS IN THE CAMPUS PARK CUMULATIVE VIEWSHED 
 
Map 
Key 

Identifying 
Project No. Project Name Location Acres Proposed 

Improvements 

1 

TM 5354 
SP 0401 

GPA 04-02 
R 04-04 
S 04-007 

Meadowood 

Just east of I-15 at 
S 76 and Pankey 
Rd. 
 

390  

Residential development, including: 
355 SFR, 325 MFR attached, and 164 MFR 
detached, with densities from 3.5 to 19.9 
DU/acre, designation of a site for a future 
elementary school, 6 private parks, 4 miles of 
trails, community facilities and infrastructure, 
125.3 acres of open space, and 56.8 acres of 
active agriculture (citrus groves, using 
groundwater). 

2 

TM 5424,  
S 05-014,  

SPA 05-001 
GPA  05-003 
REZ 05-005 

Campus Park 
West 

Northeast 
quadrant of I-15 
and SR 76 
 

107 

Mixed-use development including 
approximately 369 MFR units, 345,000 s.f. 
General Commercial, 100,000 s.f. of retail and 
office use, and 360,000 s.f. of light industrial. 

3 

TM 5187 
RPL11 

SPA 99-005 
MUP 99-020 

R 99-020 
MUP/REZ 

04-024 

Pala Mesa 
Highlands 

West of Old 
Highway 395 
between Pala Mesa 
Drive and Via 
Belamonte 

84.6  

Maximum of 130 SFR 
Density 1.6 DU/acre 
Lot sizes vary from 5,500 s.f. to 23,500 s.f., 
two parks totaling 4.3 acres, 36.5 acres of 
open space. SPA to allow clustering. 

4 
TM 4729 
RPL3 TE Tedder TM 

South side of Pala 
Mesa Drive, west 
of I-15 and east of 
Daisy Lane 

29.5  
Split lot into 13 SF lots ranging in size from 
1.0 to 6.43 acres net. 

6 TM 5532 
S 07-012 

Frulla-Fallbrook 
Ranch 

East of Old 
Highway 395 and 
Sterling View 
Drive (at Mission 
Road), Fallbrook 

Unknown 11 SFR lots. 

7 MUP 03-127 Los Willows Inn 
and Spa 

532 Stewart 
Canyon Road Unknown Add additional units to a Bed and Breakfast 

8 TPM 20411 Reeve TPM 2987 Sumac Road, 
Fallbrook 

8.8 Minor residential subdivision. 
3 SFR lots (2-acres minimum). 

9 TPM 20491 
93-02-00A 

Evans TPM 

West side of Sage 
Road between 
Sumac Road and 
Pala Road, 
Fallbrook 

4.10  
Minor subdivision into 2 residential/ 
agricultural parcels (2.00 and 2.10 acres).  
Private septic system. 

10 TPM 20841 
Bridge Pac West I 
TPM 

3321 Sage Rosd, 
Fallbrook 15.90  

Minor residential subdivision 
4 SFR lots plus one remainder lot  
(2.04, 2.08, 2.12, 2.14 and remainder 7.08 
net acres each). 
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Table 3 (cont.) 

PROJECTS IN THE CAMPUS PARK CUMULATIVE VIEWSHED 
 

Map 
Key 

Identifying 
Project No. Project Name Location Acres Proposed 

Improvements 

11 

SPA 03-005 
R 00-000 

MUP 00-000 
P 74-120W1 

P 74-121M10 

MUP 04-005 

Pala Mesa Resort 

2001 Old Highway 
395 at Tecalote 
Lane, north of SR 
76 and 
immediately west 
of I-15 

181.2  

Specific Plan Amendment for modification and 
construction of new recreation and resort-
related facilities.  Addition of 186 resort rooms 
and wedding facility.  Expansion of resort by 6 
acres.  

13 TPM 20440 Chipman TPM 

East side of Citrus 
Lane between 
Peony Drive and 
Dos Ninos, 
Fallbrook 

13.54  

Minor residential subdivision 
4 SFR lots plus one remainder lot  
ranging from 2.13 to 2.85 net acres each and 
remainder 4.00 net acres.  Septic system. 

16 TPM 20581 Treister TPM 

Donut-shaped 
parcel surrounding 
401 Ranger Rd., 
Fallbrook 

21.81  
Minor residential subdivision 
4 SFR lots plus one remainder lot. 

17 
TPM 20793 
03-02-068 

Mission Ridge 
Road TPM 

235 Mission Ridge 
RoadEast of I-15 
off Mission Rd. 

19.55  
Minor residential subdivision 
4 SFR lots. 

18 TM 5413 Rancho Alegre 
TPM 

West side of 
Ranger Road 
approximately 0.4 
mile north of 
Reche Road 

70 

Part of 116-acre subdivision (33 lots). This 
project consists of 20 lots in the eastern 
portion of property and proposes a different 
street alignment, grading, and lot 
arrangement. 

20 TPM 20936 Fernandez TPM 
3838 Foxglove 
Lane, Fallbrook 10.4 

Minor residential subdivision. 
4 SFR lots.  Minimum lot size 2 acres. 
2 existing SFR on site. 

21 TPM 20944 Rabuchin TPM  
4065 Calle 
Canonero, 
Fallbrook 

9.91 
Subdivision of 2 lots into 4 SFR lots.  One 
existing SFR remains.   

23 

MUP 87-021 
P87-021 RPL2 

RP87-001 
RPL2 

Rosemary’s 
Mountain/ 
Palomar 
Aggregates 
Quarry 

North side of SR 
76, 1.25 miles east 
of I-15 

96.4  

Aggregate rock quarry and processing plants 
for concrete and asphalt.  Approximately 22 
million tons of rock would be mined over 20 
years.  Also, realignment of SR 76 from 
project site west to I-15.  Reclamation Plan to 
designate lower portion of site as water storage 
reservoir after completion of mining activities.   

24 TPM 20542 
Patapoff Minor 
Residential 
Subdivision  

Southern end of 
Rainbow Hills 
Road 

59.1 
Subdivide property into four parcels of 4.3 
acres, 4.2 acres, 9.6 acres, 8acres, and a 33-
acre parcel. 

26 NA 

Palomar College 
North Education 
Center District 
Master Plan 

East side of I-15 
between Pankey 
Rd. and Pala Mesa 
Heights Dr. 

85 

New Community College campus to serve 
approximately 12,000 students, to include 
classroom and administration buildings, 
parking, open space, athletic fields, and off-
site road, water and sewer improvements. 

27 NA 
Caltrans 
Realignment of 
SR 76 

From I-15 to west 
of Rice Canyon 
Road 

Unknown 
Realignment and widening of roadway, 
improvements to northbound I-15 on- and 
off-ramps. 
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Map 
Key 

Identifying 
Project No. Project Name Location Acres Proposed 

Improvements 

28 NA 

San Luis Rey 
Municipal Water 
District 
(SLRMWD) 
Water, 
Wastewater and 
Recycled Water 
Master Plan  

SLRMWD service 
area and vicinity, 
north and south of 
SR 76 between I-
15 and Pala 
Temecula Road 

Over 
3,000 

Exploration of pipeline and water storage 
options. 

29 
TM 5231 

RPL4 
MUP 00-034 

Pala Mesa 
Subdivision 

Canonita Drive 
and Old Hwy 395, 
Fallbrook 

30.48  39 condo units. 

33 TM 5449 Fallbrook Oaks 
Reche Road and 
Ranger Road, 
Fallbrook 

26  19 SFR lots. 

47 TPM 20451 
De Jong/Pala 
Minor Subdivision 

Canonita Drive 
between I-15 and 
Tecalote Drive 

5.62  
Minor residential subdivision 
3 SFR lots  (1.03, 2.06 and  2.31 net acres 
each). 

48 TPM 20800 
Crossroads 
Investors Minor 
Subdivision 

Ranger Road, 
Fallbrook 15.5  

Minor residential subdivision 
4 SFR lots plus one remainder lot. Existing 
SRF and grove on site. 

49 

TM 5217/ 
5225/5227/ 

5228 
MUP  

00-027 

Chaffin/Red 
Mountain Ranch 
Subdivisions 

Rainbow Glen 
Road and Red 
Mountain Dam 
Road, Fallbrook 

455.9 

TM 5217: Residential development with 29 
SFR lots (2.28 to 18.33 acres) and 2 biological 
open space zones. 
TM 5225: 55 acres divided into 6 SFR lots 
(8.1 to 13.9 acres). 
TM 5227: 44.5 acres divided into 4 SFR lots 
(8.08 to 13.71 acres each).TM 5228: 19.1 
acres divided into 2 lots (8.4 and 10.7 acres). 

52 TPM 20976 Dien N Do TPM 405 Ranger Road Unknown 4 SFR lots plus remainder lot. 

60 TM 5158  
RPL3 Palisades Estates 3880 Dos Niños 

Road/Elevado Road 408.4 51 lots. 

75 TM 5398 Murray Davidson 3956 Pala Mesa 
Road, Bonsall 4.28 7 lots. 

81 TPM 21076 Sumac TPM 3111 Sumac Road Unknown 4 lots. 

82 S 03-024 Janikowski SFR 
9686 Pala Rd. (SR 
76), Fallbrook, on  
north side of SR 76 

5.12 3,200 s.f. SFR. 

90 S 02-061 
Pala Shopping 
Center 

On Old Highway 
395 just northwest 
of the intersection 
of I-15 and SR 76 

3.88 
Addition of 5 commercial buildings to an 
existing commercial site with grocery store. 

91 TM 5489 Monserate TM 3624 Monserate 
Hill Road 24.6 7 SFR. 

92 TPM 21075 
Dimitri, 
Diffendale, and 
Kirk TPM 

Monserate Hill 
Road and 
Monserate Place 

Unknown 
 
4 lots. 
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Glossary of Terms and Acronyms 
 
ADT ....................................................................................................................... Average Daily Traffic 
AKA ................................................................................................................................. Also Known As 
Caltrans .................................................................................... California Department of Transportation 
CEQA ........................................................................................... California Environmental Quality Act 
CMP ................................................................................................... Congestion Management Program 
DPW ............................................................................................................ Department of Public Works 
EB ...............................................................................................................................................Eastbound 
GP2020 ........................................................................................................................ General Plan 2020 
HCM .............................................................................................................. Highway Capacity Manual 
ITE ............................................................................................................... Institute of Traffic Engineers 
LOS .................................................................................................................................. Level of Service 
MPH ................................................................................................................................... Miles per Hour 
MUTCD ............................................................................ Manual on Uniform Traffic Control Devices 
NB ........................................................................................................................................... Northbound 
PFE ..................................................................................................................... Public Facilities Element 
RAS ................................................................................................................... Regional Arterial System 
SANDAG .................................................................................. San Diego Association of Governments 
SB ............................................................................................................................................ Southbound 
TIS ........................................................................................................................ Traffic Impact Study(1) 
V/C ................................................................................................................... Volume to Capacity Ratio 
WB ........................................................................................................................................... Westbound 
 
Notes: (1) a traffic study can be referred to as a Traffic Impact Study or a Traffic Impact Analysis.  
A TIS designation is used throughout this report because the County of San Diego Guidelines for 
Determining Significance references TIS for traffic studies. 
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Executive Summary 
Campus Park (TM 5338 & GPA 03-004) 
 
The Campus Park Project is a mixed use development with 521 single-family dwelling units, 555 
multi-family units, a town center with 61,200 square feet of commercial uses, 157,000 square feet of 
office space and a neighborhood park with a sports complex.  The site consists of 416.1 gross acres 
and is located just north of SR-76 and approximately 0.25 miles east of Interstate 15 in the 
Fallbrook Community Planning area of San Diego County, California.  The project site is generally 
vacant. 
 
The project trip generation was calculated using SANDAG trip rates from the Brief Guide of 
Vehicular Traffic Generation Rates for the San Diego Region, April 2002.  The project is calculated 
to generate 19,941 ADT, 1,423 AM peak hour trips, and 2,095 PM peak hour trips. 
 
Project trips were distributed based on a SANDAG Series 11 traffic model.  The SANDAG traffic 
model documented a 33% internal capture rate; however, at the request of Caltrans and to be 
conservative, the 33% was rounded down to 30%.  The internal capture rate reflects the percentage 
of vehicles that would stay within the Traffic Analysis Zones (TAZs) located northeast of I-15 and 
SR-76 (Pala Road).  These combined land uses create the equivalent of a small town where 
residents have retail, office, commercial, schools, and social attractions all within a short drive, a 
reasonable walking distance, or a short bike ride.  
 
Cumulative projects were accounted for through a general plan summary approach where 
SANDAG provided a Series 10 Year 2030 model that included all cumulative projects that are 
consistent with the current land use plan, all non-consistent cumulative projects that will require a 
variance such as a General Plan Amendment, and all Casino projects that have been submitted to 
the County.  This cumulative traffic model approach is currently being utilized by the County for 
the GP Update.  In addition to the aforementioned approach, ninety five (95) nearby cumulative 
projects were reviewed in detail.  Roadway improvements already under construction (widening of 
SR-76 from 2 to 4 lanes by the Granite Construction Company) or roadway improvements needed 
to achieve access to the project (Horse Ranch Creek Road, Pala Mesa Drive, Pankey Place and all 
associated internal intersections) were incorporated into the analysis.  Other roadway improvements 
are planned by the Pala Tribe and Caltrans; however, these improvements were not incorporated 
into the analysis.  The other significant cumulative projects include (with cumulative project 
reference): 
 

1) Meadowood (#1) 
2) Campus Park West (#2) 
3) Pala Mesa Resort (#11) 
4) Palomar College (#26) 
5) Warner Ranch (#45) 
6) Pauma Tribe (#46) 
7) Pala Shopping Center (#90) 
8) Gregory Landfill (#95) 
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The reader should note that this is a conservative (i.e., assessed impacts are greater) cumulative 
analysis in that it includes all of the traffic projected as resulting from cumulative projects but does 
not assume the mitigation proposed by these other projects.  In other words, the analysis is 
conservative because existing, rather than projected improved roadway conditions, provide the basis 
for analysis.  The reader should also note that applications submitted to the County, and included 
within projected cumulative conditions, frequently assume higher densities (with higher associated 
traffic generation) than what is ultimately allowed following project approval.  This also contributes 
to the conservative nature of the analysis. 
 
The horizon year (2030) analysis is based on roadway conditions per the adopted County 
Circulation Element.  All of the roadways with cumulative impacts are calculated to operate at 
acceptable levels of service with the roadway conditions identified under horizon year (2030) 
conditions with the exception of Pankey Road south of SR-76; however, this segment is calculated 
to operate at acceptable levels of service with implementation of a TIF proposed mitigation 
measure.  Since the segment of Pankey Road south of SR-76 is calculated to operate at LOS F with 
or without the project, the project is not preventing the County’s Circulation Element roadway 
network from operating at its planned LOS as stated in the Public Facilities Element policy. 
 
The project is calculated to have direct impacts at two intersections and along four contiguous state 
route  segments (six individual segments) that are mitigated to below a level of significance with 
implementation of the recommended mitigation measures.  SR-76 from I-15 easterly a distance of 
approximately 1.4 miles is currently being widened from 2 to 4 lanes.  Because this improvement is 
underway and anticipated to be completed by the end of 2009, the final 4 lane scenario was 
incorporated into the analysis.  The project applicant understands that the portion of SR-76 being 
widened by Granite needs to be completed to not be an impact  by the Campus Park project.  The 
project will not come on-line without SR-76 east of I-15 being widened by Granite.   
 
The cumulative impacts can be mitigated through participation in the County of San Diego 2008 
TIF Program Update.  Furthermore, the project applicant proposes to construct new roadways and 
intersections to provide access to and through the project site.  Six of the proposed off-site 
intersection improvements are not due to direct impacts, thus the applicant will construct these 
improvements and receive a TIF credit for the amount of the improvement or pay the TIF without 
constructing the improvement.  A summary of direct and cumulative impacts is shown in Table E-
1. 
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TABLE E-1:  IMPACT SUMMARY TABLE 

Facility Direct Impact Locations Cumulative Impact Locations 
Intersections 1) SR-76/I-15 NB Ramp (#7) 

2) Old Hwy 395/Reche Road (#15) 
 
  

1) SR-76/Melrose Dr 
2) SR-76/E Vista Way 
3) SR-76/North River Rd 
4) SR-76/Olive Hill Rd 
5) SR-76/S Mission Rd 
6) SR-76/Via Monserate 
7) SR-76/Gird Rd 
8) SR-76/Sage Road 
9) SR-76/Old Hwy 395 
10) SR-76/I-15 SB Ramp 
11) SR-76/I-15 NB Ramp 
12) SR-76/Pankey Road 
13) SR-76/Rice Canyon Road 
14) SR-76/Couser Canyon Road 
15) Mission Rd at Old Hwy 395 
16) Mission Road at I-15 SB Ramp 
17) Mission Road at I-15 NB Ramp 
18) Old Hwy 395/Reche Rd 
19) Old Hwy 395/Stewart Canyon Rd 
20) Old Hwy 395/Pala Mesa Dr 
21) Old Hwy 395/Dulin Rd 
22) Reche Rd/Live Oak Park Rd 

Segments and 
State Routes 

1) SR-76 (S Mission Rd to Gird Rd) 
2) SR-76 (Sage Rd to Old Hwy 395) 
3) SR-76 (I-15 SB Ramp to I-15 NB Ramp) 
4) SR-76 (Horse Ranch Creek Rd to Couser 

Canyon Rd)1 
 

1) Old Hwy 395 from E Mission Rd to W Lilac 
Rd 

2) Reche Rd from Green Canyon Norte to Gird 
Rd 

3) Pankey Rd from SR-76 to Shearer Crossing 
4) Pala Mesa Dr from Wilt Rd/Sage Rd to Old 

Hwy 395 
5) SR-76 Melrose Dr to Old Hwy 395 
6) SR-76 from I-15 SB Ramp to I-15 NB Ramp 
7) SR-76 from Horse Ranch Creek Rd to Pala 

Mission Rd2 
Freeways None None 
Ramps None None 
Various 
Roadways 
Elements  

Modification to roadway standards have 
been submitted or approved for Horse 
Ranch Creek Road GP Update Boulevard 
Standard, driveway spacing, and sight 
distance triangles. 

None  

Notes: (1) Impact is only between Granite Driveway and Couser Canyon Road; however, segment is labeled from Horse 
Ranch Creek Road to match segment limits used in this study. (2) Impact is only between Granite Driveway and Pala 
Mission Road; however, segment is labeled from Horse Ranch Creek Road to match segment limits used in this study. 
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1.0 Introduction 
 
This report describes the existing roadway network in the vicinity of the project site and includes a 
review of the existing and proposed activities for weekday peak AM and PM periods, and daily 
traffic conditions when the project is completed.  The format of this study includes the following 
chapters: 
 

1.0 Introduction 
2.0 Existing Conditions 
3.0 Project Impact Analysis 
4.0 Impact Summary 
5.0 Summary of Project Impacts & Mitigation 
6.0 References 
7.0 List of Preparers and Persons and Organizations Contacted 

 

1.1 Purpose of the Report 
 
The purpose of this traffic impact study is to determine and analyze potential traffic impacts for the 
proposed project.  This report is a technical CEQA document to the Campus Park EIR. 
 

1.2 Project Location and Description 
 
The project is located on the northeast corner of I-15/SR-76 in the Fallbrook Planning area of San 
Diego County, California.  The location of the project is shown in Figure 1. 
 
The project is planned with 521 single-family dwelling units, 555 multi-family units, a town center 
with 61,200 square feet of commercial uses, 157,000 square feet of office space and neighborhood 
park including a sports complex.  The site consists of 416.1 gross acres.  The project site is generally 
vacant.  A preliminary site plan is shown in Figure 2.  The map of the Traffic Impact Study (TIS) 
area is shown in Figure 3. 
 
A General Plan Amendment (GPA) is also being submitted under separate cover that documents the 
proposed changes to the County’s Circulation Element Plan.  The proposed amendments to the 
Circulation Element Plan as shown in Figure 4 include: 

1) Relocation of SC 2602 to Horse Ranch Creek Road 
2) Reclassification of SC 2602 to General Plan Update Boulevard Standard 
3) Relocation of SC 160 to a new alignment from Old Highway 395 to Pankey Place 
4) Reclassification of Pala Mesa Drive between SR-76 and Pankey Place to a Collector 
5) Relocation of SC 160 to a new alignment from Pala Mesa Drive to Horse Ranch Creek 

Road as a Light Collector 
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Figure 1:  Project Location 
 

Source:  LOS Engineering, Inc.
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Figure 2:  Site Plan 

 
 Source:  Passerelle
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Figure 3:  TIS Study Area 
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Figure 4:  Proposed Changes to County’s Circulation Element Plan 
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1.3 Summary of Significance Criteria 
 
This section describes traffic impact significance criteria, which is based on the County of San 
Diego Guidelines for Determining Significance and Report Format & Content Requirements 
Transportation and Traffic, December 5, 2007, the County of San Diego General Plan Public 
Facilities Element (Part XII), and the San Diego Association of Governments Congestion 
Management Program. 
 

1.3.1 County of San Diego Guidelines for Determining Significance 
 
Based on the County of San Diego Guidelines for Determining Significance and Report Format 
& Content Requirements Transportation and Traffic, December 5, 2007, a project may have a 
direct and/or cumulative impact if the significance criteria are exceeded, as shown in Table 1. 
 
TABLE 1:  COUNTY OF SAN DIEGO SIGNIFICANT TRAFFIC IMPACT THRESHOLDS 

Measures of Significant Project Impacts to Congestion 
Allowable Increases on Congested Roads and Intersections 

 
Operations 

Road Segments Intersections 
2-Lane 
Road 

4-Lane 
Road 

6-Lane 
Road 

Signalized Un-signalized 

LOS E 200 
ADT 

400 
ADT 

600 
ADT 

Delay of 2 seconds 20 peak hour trips on a 
critical movement 

LOS F 100 
ADT 

200 
ADT 

300 
ADT 

Delay of 1 second, or 5 peak 
hour trips on a critical movement 

5 peak hour trips on a 
critical movement 

Source:  County of San Diego Guidelines for Determining Significance Tables 1 & 2.  Note:  A critical movement is one that is 
experiencing excessive queues.  By adding proposed project trips from a list of projects, these same tables are used to determine 
if total cumulative impacts are significant.  If cumulative impacts are found to be significant, each project that contributes any trips 
must mitigate it’s share of the cumulative impacts.  The County may also determine impacts have occurred on roads even when a 
project’s traffic or cumulative impacts do not trigger an unacceptable level of service, when such traffic uses a significant amount 
of remaining road capacity.   On-site roadways are required to be at LOS C or better. 

  
A direct impact would occur when the significance criteria are exceeded.  If the proposed project 
exceeds the values provided in the above table, then the individually proposed project would result 
in a direct traffic impact.  Specific improvements to mitigate direct impacts must be identified. 
 
A cumulative impact would occur when two conditions are met: 1) build-out of all near-term 
projects results in a cumulative traffic impact and 2)  the amount of traffic generated by the 
individual proposed project contributes (even in a small part) to that cumulative impact.  Both 
conditions must be met for an individual project to result in a cumulative traffic impact.  If the 
traffic generated from all the near-term projects (cumulative projects) would result in a cumulative 
traffic impact then condition one is met.  If the total amount of traffic generated exceeds the values 
provided in the above table, then condition two is met and the individually proposed project would 
result in a cumulative traffic impact.   
 
Potential mitigation measures may include traffic signal improvements, physical road 
improvements, street re-striping and parking prohibitions, fair-share contributions, and 
transportation demand management programs. 
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1.3.2 County of San Diego General Plan Public Facilities Element (Part XII) 
 
The County of San Diego Guidelines for Determining Significance and Report Format and 
Content Requirements Transportation and Traffic dated December 5, 2007 includes a summary 
of the Public Facilities Element of the San Diego County General Plan as follows: 
 

“The County of San Diego General Plan Public Facilities Element establishes policies 
and implementation measures regarding the assessment and mitigation of traffic impacts 
of new development.  One of the goals of the Public Facilities Element (PFE) is to 
provide “A safe, convenient, and economical integrated transportation system including a 
wide range of transportation modes (PFE, page XII-4-18).”  The PFE also identifies an 
objective in the Transportation Section to provide a “Level of Service C or better on 
County Circulation Element roads (PFE, page XII-4-18).”  The PFE, however, 
establishes LOS D as an off-site mitigation threshold for discretionary projects.  When an 
existing Level of Service is already D, “a LOS of D may be allowed (PFE, page XII-4-
18).”  According to the PFE, projects that significantly increase congestion on roads 
operating at LOS E or LOS F must provide mitigation.  According to the PFE, this 
mitigation can consist of a fair-share contribution to an established program or project to 
mitigate the project’s impacts.  If impacts cannot be mitigated, the project will be denied 
unless a specific statement of overriding findings is made pursuant to Sections 15091 and 
15093 of the State CEQA Guidelines to approve the project as proposed.” 

 
The County of San Diego significance criteria is consistent with the aforementioned summary of 
PFE Policy 1.1, which requires mitigation for projects that significantly increase congestion on 
roads operating at LOS E or LOS F. 
 
PFE Policy 1.2 states “General Plan Amendments and Rezones shall be reviewed to ensure that any 
proposed increases in density or intensity of use will not prevent the planned Circulation Element 
road system from operating at its planned Level of Service at build out.”  The project applicant 
proposes a General Plan Amendment. 
 
In summary, the County of San Diego traffic impact significance criteria covers the significance 
criteria identified in PFE policies 1.1 and 1.2. 

1.3.3 SANDAG Congestion Management Program Criteria 
 
The San Diego Association of Governments (SANDAG) Congestion Management Program 
(CMP) is intended to determine if a large project (greater than 2,400 ADT or more than 200 peak 
hour trips) will adversely impact the CMP transportation system.  A CMP analysis is included 
because this project is calculated to generate more than 2,400 ADT and more than 200 peak hour 
trips.  A CMP analysis is required on the Regional Arterial System (RAS), which includes the 
following in the vicinity of the project site: 
 

1) I-15, 
2) SR-76, and 
3) Old Highway 395.  

 
All of the above have been included in the analysis.  A copy of CMP RAS listing is included in 
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Appendix A. 
 
Based on the County of San Diego Guidelines for Determining Significance and Report Format 
& Content Requirements Transportation and Traffic, December 5, 2007, the CMP significance 
criteria are shown in Table 2. 
 
TABLE 2:  SANDAG CMP SIGNIFICANT TRAFFIC IMPACT THRESHOLDS 

Level of 
Service with 

Project 

Allowable Increase Due to Project Impacts 

Freeways Roadway Segments  Intersections Ramps with> 
15 min Delay 

 V/C Speed (mph) V/C Speed (mph) Delay (sec.) Delay (min.) 

E & F 0.01 1 0.02 1 2 2 
Source:  County of San Diego Guidelines for Determining Significance Table 5.  V/C = Volume to capacity ratio. Speed measured in 
miles per hour.  Delay = Average stopped delay per vehicle measured in seconds, or minutes.  LOS: Level of Service.  ADT = Average 
Daily Trips. 

 

With regard to freeways as referenced in Table 2, the lead agency typically refers to Caltrans for 
determination of impacts and potential mitigation measures.  The following section describes 
Caltrans’ criteria. 
 

1.3.4 CALTRANS’ Criteria 
 
Caltrans’ Guide for the Preparation of Traffic Impact Studies, December 2002, outlines 
recommended procedures for traffic study contents but does not identify specific traffic impact 
thresholds.  Caltrans staff has indicated that there is a desire to maintain freeway operations 
between LOS C and D levels. 
 
Specific traffic impact thresholds are typically identified by local Caltrans staff.  For the San 
Diego region, Caltrans’ staff has previously indicated that an impact to a freeway is generally 
identified when project traffic causes the operations to drop one letter grade (i.e. from LOS E to 
LOS F).  
 
Since the lead agency is the County of San Diego, the aforementioned Caltrans’ criteria are 
included for reference to assist Caltrans in their evaluation.  
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2.0 Existing Conditions 
 

This section describes the existing study area street system: existing peak hour intersection volumes 
with Level of Service (LOS), existing daily roadway volumes with LOS, and existing parking, 
transit and on-site circulation conditions.   

2.1 Existing Transportation Conditions 
 

In the vicinity of the project, only the roadways where the project would add 25 or more peak hour 
trips for potential cumulative impacts and 50 or more peak hour trips for potential direct impacts 
were analyzed as part of this study.  The 50 peak hour project trip study area is utilized for existing 
+ project, horizon year, and horizon year + project conditions (scenarios where the project will add 
50 peak hour trips to determine potential direct impacts).  The 25 peak hour study area is used for 
existing, existing + cumulative, and existing + cumulative + project conditions (scenarios where 
potential cumulative impacts are calculated).  The existing transportation conditions are described 
for the larger 25 peak hour study area, which include:: 
 
I-15 in the vicinity of the project is classified as a Freeway on the September 2005 San Diego 
County Circulation Element map.  A copy of the September 2005 San Diego County Circulation 
Element Map showing the study area roadways is included in Appendix B.  I-15 from Rainbow 
Valley Boulevard to Escondido Highway (Old Highway 395) is constructed as an eight lane 
freeway with a center divider.  The travel lanes are generally 12 feet in width and the shoulders are 
generally 10 to 12 feet in width.  The posted speed limit is 70 MPH along I-15 in the vicinity of the 
project. 
 
SR-76  from Melrose Drive to S. Mission Road is classified as a Expressway; from S. Mission Road 
to I-15, SR-76 is classified as a Prime Arterial with bike lanes and from I-15 to Pala Mission Road, 
SR-76 is classified as a Major Road with bike lanes on the September 2005 San Diego County 
Circulation Element map.  SR-76 from Melrose Drive to S. Mission Road is generally constructed 
as a two-lane un-divided roadway (one travel lane of approximately 12 feet in each direction) with 
shoulder widths ranging from one to five feet (total pavement width ranges from approximately 26 
feet to approximately 34 feet).  SR-76 from S. Mission Road to Old Highway 395 is generally 
constructed as a two-lane un-divided roadway (one travel lane of approximately 12 feet in each 
direction) with shoulder widths ranging from two to eight feet (total pavement width ranges from 
approximately 28 feet to approximately 40 feet).  From Old Highway 395 to I-15 southbound 
ramps, SR-76 is constructed within approximately 76 feet of pavement with a center two way left 
turn lane of approximately 12 feet, two travel lanes in each direction for approximately 24 feet, and 
a paved shoulder in each direction of approximately eight feet.  From I-15 southbound ramps to I-15 
northbound ramps, SR-76 is constructed within approximately 56 feet of pavement with one travel 
lane of approximately 13 feet in each direction, a back to back left turn lane of approximately 14 
feet, and a shoulder of approximately eight feet for each travel direction.  From I-15 northbound 
ramps to Pala Mission Road, SR-76 is constructed within approximately 28 feet with one travel lane 
of approximately 12 feet in each direction and a shoulder of approximately two feet in each 
direction.  Speed limit signs of 55 MPH were observed on the segments between Melrose Drive and 
North River Road.  Additionally, several horizontal alignment signs from the Manual on Uniform 
Traffic Control Devices (MUTCD) are posted along SR-76.  The 85th percentile speeds are 
summarized at the end of this section. 



 

   

  
                         LOS Engineering, Inc.                                                     Campus Park (TM 5338) Traffic Impact Study
                        Traffic and Transportation                       10           May 12, 2009

SR-76 from the I-15 NB Ramp easterly a distance of approximately 1.4 miles is currently being 
widened from 2 to 4 lanes (photos included at the end of Appendix B).  This widening is anticipated 
to be completed by the end of 2009, which is prior to Campus Park approvals.  Therefore, the State 
Route 76 segment analyses used 2 lanes for existing conditions and 4 lanes for all other scenarios.  
 
SR-76 has two identified widening projects that include the Caltrans SR-76 Middle Project (from 
approximately Melrose Drive to S Mission Road) and the Caltrans SR-76 East Project (from 
approximately S. Mission Road to the I-15 NB Ramp, including interchange improvements).  
Caltrans’ fact sheets are included at the end of Appendix B.  On 10/24/08, the SANDAG Board 
approved the redistribution of funds between SR-76 corridor projects to fully fund the construction 
phase of the Caltrans SR-76 Middle Project.  The estimated completion date for the Caltrans SR-76 
Middle Project is 2012.  The Caltrans SR-76 East Project has identified TransNet as a funding 
source and the current estimate of completion is 2015.   
 
Dulin Road from Old Highway 395 to Shearer Crossing is classified as a Light Collector on the 
September 2005 San Diego County Circulation Element map.  The northern portion of Dulin Road 
becomes Shearer Crossing and is also classified as a Light Collector on the September 2005 San 
Diego County Circulation Element map.  Dulin Road/Shearer Crossing from Old Highway 395 to 
Pankey Road is generally constructed as a two lane un-divided roadway (one travel lane of 
approximately 12 feet in each direction) within approximately 40 feet of pavement.  A short portion 
of Dulin Road just east of Old Highway 395 is constructed with four lanes (2 lanes in each 
direction).  Dulin Road, in general, has one travel lane of approximately 12 feet in each direction 
along with a parking lane of approximately eight feet on each side of the roadway within the 
residential community of Lake Rancho Viejo.  The posted speed limit is 25 MPH.  The 85th 
percentile speeds are summarized at the end of this section. 
 
Horse Ranch Creek Road is a proposed roadway that will connect to the existing portion of Pankey 
Road that exists south of Stewart Canyon Road to SR-76 along a new alignment.  The applicant 
proposes to construct Horse Ranch Creek Road per GP Update Circulation Element “Boulevard” 
standards and has submitted a request for a modification to a road standard under separate cover.  
The proposed Horse Ranch Creek Road will replace the existing Pankey Road that is classified as a 
Light Collector on the September 2005 San Diego County Circulation Element map.  The project 
applicant will be responsible for constructing this segment of Horse Ranch Creek Road before 
obtaining occupancy permits. 
 
Old Highway 395 from Mission Road to Dulin Road is classified as a Collector with bike lanes and 
from Dulin Road to W. Lilac Road is classified as a Rural Collector with bike lanes on the 
September 2005 San Diego County Circulation Element map.  From Mission Road to Dulin Road, 
Old Highway 395 is generally constructed as a two-lane un-divided roadway (one travel lane of 
approximately 12 feet in each direction) with shoulder widths ranging from two to eight feet (total 
pavement width ranges from approximately 28 feet to approximately 40 feet).  The posted speed 
limit on Old Highway 395 from Mission Road to SR-76 is 55 MPH.  Between Dulin Road and W. 
Lilac Road, Old Highway 395 is generally constructed as a two-lane un-divided roadway (one travel 
lane of approximately 12 feet in each direction) with shoulder widths ranging from two to six feet 
(total pavement width ranges from approximately 28 feet to approximately 36 feet).  A posted speed 
limit was not observed on this segment of Old Highway 395 south of Dulin Road.  The 85th 
percentile speeds are summarized at the end of this section. 
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Pankey Road from Stewart Canyon Road to Dulin Road is classified as a Light Collector on the 
September 2005 San Diego County Circulation Element map.  From Stewart Canyon Road to a 
terminus cul-de-sac approximately 0.7 miles to the south, Pankey Road is constructed with 
approximately 32 feet of pavement with a northbound travel lane of approximately 20 feet and 
southbound travel lane of approximately 12 feet.  From SR-76 north to an existing bridge over 
Horse Ranch Creek, Panky Road is within approximately 40 feet of pavement (including over the 
bridge) and one travel lane in each direction (no posted speed limits were observed).  From SR-76 
south to Shearer Crossing (connects to Dulin Road), Panky Road is constructed with approximately 
40 feet of pavement and one travel lane in each direction.  No posted speed limits were observed.  
The 85th percentile speeds are summarized at the end of this section. 
 
Pala Mesa Drive from Sage Rd/Wilt Rd to Pankey Road is classified as a Light Collector on the 
September 2005 San Diego County Circulation Element map.  Pala Mesa Drive between Sage 
Rd/Wilt Rd and Old Hwy 395 is generally constructed within approximately 24 feet of pavement 
with one travel lane in each direction; however, some portions closer to Wilt Rd/Sage Rd narrow to 
approximately 19 feet of pavement.  A posted speed limit was not observed on this segment.  The 
85th percentile speeds are summarized at the end of this section.  Pala Mesa Drive east of Old 
Highway 395 currently exists as a bridge over I-15 that is closed to traffic.  From Old Highway 395 
to Pankey Place, the Pala Mesa Drive alignment is proposed to be realigned.  The new alignment is 
shown throughout the various figures located within this report and will be a 2 lane light collector 
designed per County Standards to the satisfaction of the Department of Public Works (DPW).  The 
project applicant will be responsible for constructing this segment of Pala Mesa Drive before 
obtaining occupancy permits. 
 
Reche Road from Green Canyon Road/Green Canyon Norte to Gird Road is classified as a Rural 
Collector and from Gird Road to Old Highway 395 is classified as a Rural Collector with Bike 
Lanes on the September 2005 San Diego County Circulation Element map.  Reche Road from 
Green Canyon Road/Green Canyon Norte to Old Highway 395 is generally constructed as a two-
lane un-divided roadway (one travel lane of approximately 12 feet in each direction) within 
approximately 26 to 28 feet of pavement.  The posted speed limit is 45 MPH.  The 85th percentile 
speeds are summarized at the end of this section. 
 
Pankey Place (aka Street R) is a proposed roadway that will connect the new Pala Mesa Drive 
extension (from the existing Pala Mesa Drive bridge over I-15 down to Pankey Place) to the new 
Horse Ranch Creek Road.  Pankey Place (aka Street R) is proposed as a two lane light collector to 
be designed per County Standards to the satisfaction of the DPW.  The project applicant will be 
responsible for constructing this segment of Street R (aka Pankey Place) before obtaining 
occupancy permits. 
 
Stewart Canyon Road from Old Highway 395 to Pankey Road is classified as a Collector on the 
September 2005 San Diego County Circulation Element map.  Stewart Canyon Road from Old 
Highway 395 to Pankey Road is generally constructed as a two-lane un-divided roadway within 
approximately 40 feet of pavement.  A posted speed limit was not observed on this segment.  The 
85th percentile speeds are summarized at the end of this section. 
 
The existing roadway conditions are shown in Figures 5a and 5b.  The 85th percentile speeds for 
the aforementioned roadways are summarized in Table 3 with data included in Appendix C.   
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Figure 5a:  Existing Roadway Conditions 
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Figure 5b:  Existing Roadway Conditions 
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Figure 5c:  Existing Roadway Conditions 
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TABLE 3:  STUDY AREA ROADWAY SPEEDS – 85TH PERCENTILE 

Segment
SR-76

Melrose Drive to E Vista Way Eastbound 49 MPH Westbound 59 MPH
E Vista Way to North River Road Eastbound 49 MPH Westbound 51 MPH

North River Road to Olive Hill Road Eastbound 52 MPH Westbound 49 MPH
Olive Hill Road to S Mission Road Eastbound 44 MPH Westbound 44 MPH

S Mission Road to Via Monerate Eastbound 49 MPH Westbound 49 MPH
Via Monserate to Gird Road Eastbound 50 MPH Westbound 53 MPH

Gird Road to Sage Road Eastbound 58 MPH Westbound 55 MPH
Sage Road to Old Highway 395 Eastbound 53 MPH Westbound 50 MPH

Old Highway 395 to I-15 SB Ramp Eastbound 42 MPH Westbound 41 MPH
I-15 SB Ramp to I-15 NB Ramp Eastbound 42 MPH Westbound 36 MPH
I-15 NB Ramp to Pankey Road Eastbound 65 MPH Westbound 58 MPH

Pankey Road to Horse Ranch Creek Road Eastbound 65 MPH Westbound 58 MPH
Horse Ranch Creek Road to Rice Canyon Road Eastbound 48 MPH Westbound 39 MPH

Rice Canyon Road to Couser Canyon Road Eastbound 44 MPH Westbound 45 MPH
Couser Canyon Road to Pala Mission Road Eastbound 51 MPH Westbound 52 MPH

Dulin Road
Old Highway 395 to Pankey Road Eastbound 42 MPH Westbound 44 MPH

Old Highway 395
East Mission Road to Reche Road Northbound 54 MPH Southbound 57 MPH

Reche Road to Stewart Canyon Road Northbound 57 MPH Southbound 54 MPH
Stewart Canyon Road to Tecalote Lane Northbound 57 MPH Southbound 60 MPH

Tecalote Lane to Pala Mesa Drive Northbound 59 MPH Southbound 61 MPH
Pala Mesa Drive to SR-76 (Pala Road) Northbound 54 MPH Southbound 59 MPH

SR-76 (Pala Road) to Dulin Road Northbound 59 MPH Southbound 59 MPH
Dulin Roat to W. Lilac Road Northbound 63 MPH Southbound 56 MPH

Reche Road
Green Canyon Norte to Live Oak Park Road Eastbound 39 MPH Westbound 43 MPH

Live Oak Park Road to Gird Road Eastbound 38 MPH Westbound 42 MPH
Gird Road to Wilt Road Eastbound 44 MPH Westbound 47 MPH

Wilt Road to Tecalote Road Eastbound 50 MPH Westbound 49 MPH
Tecalote Drive to Old Highway 395 Eastbound 46 MPH Westbound 44 MPH

Stewart Canyon Road
Old Hwy 395 to Horse Ranch Creek Road Eastbound 43 MPH Westbound 41 MPH

Pankey Road
South of Stewart Canyon Road Northbound 40 MPH Southbound 38 MPH

SR-76 (Pala Road) to Dulin Road Northbound 30 MPH Southbound 30 MPH
Pala Mesa Road

Wilt Road/Sumac Road to Old Hwy 395 Eastbound 32 MPH Westbound 35 MPH
MPH: Miles Per Hour

85th Percentile Speed (MPH) and Direction

 
 

2.1.1 Existing Traffic Volumes and Level of Service 
 
Existing AM and PM peak hour intersection volumes (with count dates) for the following 
intersections were collected for this study: 

 
1) SR-76 (Pala Rd) / Via Monserate – Thursday (12/18/2008) 
2) SR-76 (Pala Rd) / Gird Rd – Thursday (12/18/2008) 
3) SR-76 (Pala Rd) / Sage Rd – Thursday (12/18/2008) 
4) SR-76 (Pala Rd) / Old Highway 395 – Tuesday (1/6/2009) 
5) Old Highway 395 / Dulin Rd - Wednesday (12/5/2007) 
6) SR-76 (Pala Rd) / I-15 SB Ramp – Thursday (12/18/2008) 
7) SR-76 (Pala Rd) / I-15 NB Ramp – Thursday (12/18/2008) 
8) SR-76 (Pala Rd) / Pankey Road – Tuesday (12/4/2007) 
9) SR-76 (Pala Rd) / Horse Ranch Creek Rd – Future Intersection 
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10) SR-76 (Pala Rd) / Rice Canyon Rd – Tuesday (1/6/2009) 
11) SR-76 (Pala Rd) / Couser Canyon Rd – Tuesday (1/6/2009) 
12) Old Highway 395 / Pala Mesa Dr – Tuesday (1/6/2009) 
13) Pala Mesa Dr / Wilt Road / Sage Rd – Tuesday (1/6/2009) 
14) Old Highway 395 / Stewart Canyon Rd – Thursday (12/11/2008) 
15) Old Highway 395 / Reche Rd – Thursday (12/11/2008) 
16) Reche Rd / Tecalote Dr – Thursday (12/11/2008) 
17) Reche Rd / Wilt Rd – Thursday (12/11/2008) 
18) Reche Rd / Gird Rd – Thursday (12/11/2008) 
19) Mission Rd / Old Highway 395 – Thursday (12/11/2007) 
20) Mission Rd / I-15 SB Ramp – Thursday (12/18/2008) 
21) Mission Rd / I-15 NB Ramp – Thursday (12/18/2008) 
22) Stewart Canyon Rd / Pankey Rd – Thursday (12/18/2008) 
23) SR-76 (Mission Rd) / Melrose Dr – Thursday (11/13/2008) 
24) SR-76 (Mission Rd) / E. Vista Rd – Thursday (11/13/2008) 
25) SR-76 (Mission Rd) / North River Rd – Thursday (11/11/2008) 
26) SR-76 (Mission Rd) / Olive Hill Rd – Thursday (11/13/2008) 
27) SR-76 (Mission Rd) / S. Mission Rd – Thursday (11/13/2008) 
28) Reche Rd / Live Oak Park Rd – Tuesday (11/18/2008) 
29) Reche Rd / Green Canyon Norte – Tuesday (11/18/2008) 
30) SR-76 (Pala Rd) / Pala Mission Rd – Wednesday (11/19/2008) 

 
The following street segment volumes (with count dates) were analyzed as part of this study: 

 
1) SR-76 (Mission Rd) from Melrose Dr to E Vista Way – Tuesday (11/18/2008) 
2) SR-76 (Mission Rd) from E Vista Way to North River Rd – Wednesday (11/12/2008) 
3) SR-76 (Mission Rd) from North River Rd to Olive Hill Rd – Tuesday (11/11/2008) 
4) SR-76 (Mission Rd) from Olive Hill Rd and S Mission Rd – Wednesday (11/12/2008) 
5) SR-76 (Pala Rd) from S Mission Rd to Via Monserate – Tuesday (11/18/2008) 
6) SR-76 (Pala Rd) from Via Monserate to Gird Road – Tuesday (1/6/2009) 
7) SR-76 (Pala Rd) from Gird Road to Sage Road – Tuesday (1/6/2009) 
8) SR-76 (Pala Rd) from Sage Road to Old Highway 395 – Tuesday (1/6/2009) 
9) SR-76 (Pala Rd) from Old Highway 395 to I-15 SB Ramp – Tuesday (1/6/2009) 
10) SR-76 (Pala Rd) from I-15 SB Ramp to I-15 NB Ramp - Tuesday (1/6/2009) 
11) SR-76 (Pala Rd) from I-15 NB Ramp to Pankey Road – Tuesday (1/6/2009) 
12) SR-76 (Pala Rd) from Pankey Road to Horse Ranch Creek Rd – Tuesday (1/6/2009) 
13) SR-76 (Pala Rd) from Horse Ranch Creek Rd to Rice Canyon Rd – Tuesday (1/6/2009) 
14) SR-76 (Pala Rd) from Rice Canyon Rd to Couser Canyon Rd – Tuesday (1/6/2009) 
15) SR-76 (Pala Rd) from Couser Canyon Rd to Pala Mission Rd – Wednesday (11/12/2008) 
16) Dulin Road from Old Highway 395 to Pankey Road – Thursday (12/11/2008) 
17) Old Highway 395 from East Mission Road to Reche Road – Tuesday (1/6/2009) 
18) Old Highway 395 from Reche Road to Stewart Canyon Road – Tuesday (1/6/2009) 
19) Old Highway 395 from Stewart Canyon Road to Tecalote Lane – Thursday (12/11/2008) 
20) Old Highway 395 from Tecalote Lane to Pala Mesa Drive – Thursday (12/11/2008) 
21) Old Highway 395 from Pala Mesa Drive to SR-76 (Pala Rd) – Thursday (12/11/2008) 
22) Old Highway 395 from SR-76 (Pala Rd) to Dulin Road – Thursday (12/11/2008) 
23) Old Highway 395 from Dulin Road to W. Lilac Road – Thursday (12/11/2008) 
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24) Pala Mesa Drive from Wilt Rd/Sage Rd to Old Hwy 395 – Thursday (8/28/2008) 
25) Reche Road from Green Canyon Norte to Live Oak Park Rd – Wednesday (11/12/2008) 
26) Reche Road from Live Oak Park Rd to Gird Road – Tuesday (1/6/2009) 
27) Reche Road from Gird Road to Wilt Road – Tuesday (1/6/2009) 
28) Reche Road from Wilt Road to Tecalote Drive – Tuesday (1/6/2009) 
29) Reche Road from Tecalote Drive to Old Highway 395 – Tuesday (1/6/2009) 
30) Stewart Canyon Road from Old Highway 395 to Pankey Rd – Thursday (12/11/2008) 
31) Pankey Road south of Stewart Canyon Rd – Thursday (12/11/2008) 
32) Pankey Road from SR-76 (Pala Rd) to Shearer Crossing/Dulin Road – Thursday 

(12/13/2007) 
 

The following freeway segment volumes (from Caltrans web site documenting year 2007 volumes) 
were analyzed as part of this study: 
 

1) I-15 from Rainbow Valley Boulevard to Mission Road  
2) I-15 from Mission Road to SR-76 (Pala Rd) 
3) I-15 from SR-76 (Pala Rd) to Escondido Highway (Old Highway 395) 

 
Additionally, the following State Route segment volumes (from SANDAG Hwy Coverage 
documenting year 2007 volumes) were analyzed as part of this study: 
 

1) SR-76 from Melrose Drive to E. Vista Way 
2) SR-76 from E. Vista Way to North River Road 
3) SR-76 from North River Road to Olive Hill Road 
4) SR-76 from Olive Hill Road to Mission Road 
5) SR-76 from Mission Road to Via Monserate 
6) SR-76 from Via Monserate to Gird Road 
7) SR-76 from Gird Road to Sage Road 
8) SR-76 from Sage Road to Old Hwy 395 
9) SR-76 from Old Hwy 395 to I-15 SB Ramp 
10) SR-76 from I-15 SB Ramp to I-15 NB Ramp 
11) SR-76 from I-15 NB Ramp to Pankey Road 
12) SR-76 from Pankey Road to Horse Ranch Creek Road 
13) SR-76 from Horse Ranch Creek Road to Rice Canyon Road 
14) SR-76 from Rice Canyon Road to Couser Canyon Road 
15) SR-76 from Couser Canyon Road to Pala Mission Road 

 
The existing AM, PM, and ADT volumes are shown on Figures 6a, 6b and 6c.  Please note that the 
south leg of SR-76 at Pankey Road was currently closed as part of the current SR-76 widening from 
2 to 4 lanes east of I-15; therefore, the previous count from 12/4/07 was utilized.  Roadway count 
data, freeway data, Caltrans freeway factors, and pictures of the current widening of SR-76 are 
included in Appendix D.  The LOS calculated for the intersections, roadway segments, state route 
segments, and freeway segments are shown in Tables 4a, 4b, 5, 6a, 6b, and 7, respectively.  SR-76 
from the I-15 NB Ramp easterly a distance of approximately 1.4 miles is being widened from 2 to 4 
lanes.  The state route LOS for this portion is reported both under current 2 lane conditions (Table 
6a) and when completed with 4 lanes (Table 6b).  The SR-76 peak hour volumes and capacities 
reported in Table 6a and 6b are included at the end of Appendix D. 
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Figure 6a:  Existing Volumes 
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Figure 6b:  Existing Volumes 
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Figure 6c:  Existing Volumes 
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TABLE 4A:  EXISTING INTERSECTION LEVEL OF SERVICE 
Intersection and Movement Peak
(Analysis)1 Hour Delay2 LOS3

1) SR-76 (Pala Rd) at SB LR AM 86.1 F
Via Monserate (U) SB LR PM 91.4 F

All AM 5.0 A
All PM 2.9 A

2) SR-76 (Pala Rd) at All AM 12.9 B
Gird Rd (S) All PM 12.6 B
3) SR-76 (Pala Rd) at SB LR AM 22.6 C
Sage Rd (U) SB LR PM 33.0 D

All AM 0.2 A
All PM 0.4 A

4) SR-76 (Pala Rd) at All AM 29.7 C
Old Hwy 395 (S) All PM 30.2 C
5) Old Hwy 395 at WB LR AM 10.1 B
Dulin Rd (U) WB LR PM 11.2 B
6) SR-76 (Pala Rd) at All AM 27.5 C
I-15 SB Ramps (S) All PM 26.4 C
7) SR-76 (Pala Rd) at All AM 22.4 C
I-15 NB Ramps (S) All PM 43.6 D
8) SR-76 (Pala Rd) at NB LTR AM 12.2 B
Pankey Road (U) NB LTR PM 14.6 B

SB LTR AM 0.0 A
SB LTR PM 0.0 A

9) SR-76 (Pala Rd) at DNE AM DNE NA
Horse Ranch Crk Rd DNE PM DNE NA
10) SR-76 (Pala Rd) at SB LR AM 10.5 B
Rice Canyon Road (U) SB LR PM 12.4 B
11) SR-76 (Pala Rd) at NB LR AM 11.4 B
Couser Canyon Road (U) NB LR PM 13.5 B
12) Old Highway 395 at EB LTR AM 11.0 B
Pala Mesa Dr (U) EB LTR PM 11.1 B

WB LTR AM DNE NA
WB LTR PM DNE NA

13) Pala Mesa Dr at NB LTR AM 8.6 A
Sage Road (U) SB LTR AM 9.0 A

NB LTR PM 8.7 A
SB LTR PM 9.1 A

14) Old Highway 395 at WB LTR AM 10.8 B
Stewart Canyon Road (U) WB LTR PM 11.9 B
15) Old Highway 395 at EB LR AM 18.4 C
Reche Road (U) EB LR PM 35.9 E

All AM 10.6 B
All PM 17.6 B

16) Reche Road at NB LR AM 13.1 B
Tecalote Dr (U) NB LR PM 15.0 C
17) Reche Road at NB LR AM 14.8 B
Wilt Road (U) NB LR PM 17.2 C
18) Reche Road at All AM 14.4 B
Gird Road (S) All PM 13.9 B
19) Mission Road at SB L AM 12.4 B
Old Highway 395 (S) SB L PM 30.4 C
20) Mission Road at SB LTR AM 27.3 C
I-15 SB Ramps (S) SB LTR PM 26.0 C
21) Mission Road at All AM 17.2 B
I-15 NB Ramps (S) All PM 37.5 D
Continued on next page

Existing
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TABLE 4B:  EXISTING INTERSECTION LEVEL OF SERVICE 
Intersection and Movement Peak
(Analysis)1 Hour Delay2 LOS3

22) Stewart Canyon Rd at EB LR AM 8.7 A
HRCR/Pankey Road (U) EB LR PM 8.7 A
23) Horse Ranch Crk Rd at WB LR AM DNE NA
Baltimore Oriole (U) WB LR PM DNE NA
24) Horse Ranch Crk Rd at All-Way AM DNE NA
Longspur Rd (U) All-Way PM DNE NA
25) Horse Ranch Crk Rd at All-Way AM DNE NA
Harvest Glen Ln (U) All-Way PM DNE NA
26) Horse Ranch Crk Rd at WB LR AM DNE NA
Pardee South Loop (U) WB LR PM DNE NA
27) Horse Ranch Crk Rd at WB LR AM DNE NA
School/Park Access (U) WB LR PM DNE NA
28) Horse Ranch Crk Rd All-Way AM DNE NA
at Street R (U) All-Way PM DNE NA
29) Pankey/Pala Mesa Dr WB LR AM DNE NA
at Street R (U) WB LR PM DNE NA
30) SR-76 (Mission Ave) at All AM 30.3 C
Melrose Drive (S) All PM 26.3 C
31) SR-76 (Mission Ave) at All AM 60.9 E
E. Vista Way (S) All PM 48.4 D
32) SR-76 (Mission Ave) at All AM 61.7 E
North River Rd (S) All PM 29.7 C
33) SR-76 (Mission Ave) at All AM 53.8 D
Olive Hill Rd (S) All PM 52.9 D
34) SR-76 (Mission Ave) at All AM 18.9 B
S. Mission Rd (S) All PM 21.5 C
35) Reche Rd at SB LR AM 23.0 C
Live Oak Park Rd (U) SB LR PM 18.0 C
36) Reche Rd at All AM 21.3 C
Green Canyon Norte (S) All PM 21.0 C
37) SR-76 (Pala Rd.) at All AM 29.3 C
Pala Mission Rd. (S) All PM 32.4 C
Notes: 1) Intersection Analysis - (S) Signalized, (U) Unsignalized 2) Delay - HCM Control Delay in seconds. 3) LOS: Level of Service.
DNE: Does Not Exist.  NA: Not Applicable. 

Existing
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TABLE 5:  EXISTING SEGMENT ADT VOLUMES AND LEVEL OF SERVICE 

Segment Daily # of LOS E
Volume lanes Capacity

Dulin Road
Old Highway 395 to Pankey Road Light Collector 5,770 2 16,200 0.36 C

Old Highway 395
East Mission Road to Reche Road Collector 5,155 2 16,200 0.32 C

Reche Road to Stewart Canyon Road Collector 5,646 2 16,200 0.35 C
Stewart Canyon Road to Tecalote Lane Collector 6,405 2 16,200 0.40 C

Tecalote Lane to Pala Mesa Drive Collector 6,603 2 16,200 0.41 C
Pala Mesa Drive to SR-76 (Pala Road) Collector 8,302 2 16,200 0.51 D

SR-76 (Pala Road) to Dulin Road Collector 6,668 2 16,200 0.41 C
Dulin Road to W. Lilac Road Rural Collector 4,163 2 16,200 0.26 C

Reche Road
Green Canyon Norte to Live Oak Park Road Rural Collector 10,162 2 16,200 0.63 D

Live Oak Park Road to Gird Road Rural Collector 10,380 2 16,200 0.64 D
Gird Road to Wilt Road Rural Collector 8,301 2 16,200 0.51 D

Wilt Road to Tecalote Road Rural Collector 7,814 2 16,200 0.48 D
Tecalote Drive to Old Highway 395 Rural Collector 7,420 2 16,200 0.46 D

Stewart Canyon Road
Old Hwy 395 to Horse Ranch Creek Rd Collector 590 2 16,200 0.04 A

Pankey Road
Stewart Canyon Rd to Baltimore Oriole (#23) Light Collector 40 2 16,200 0.00 A

Break in Pankey Road
Street R/Pankey Place to SR-76 (Pala Rd) Light Collector Minimal NA NA NA NA

SR-76 (Pala Road) to Shearer Crossing Light Collector 936 2 16,200 0.06 A
Pala Mesa Drive

Wilt Rd/Sage Rd to Old Highway 395 Light Collector 604 2 16,200 0.04 A
Notes: Classification per September 2005 Circulation Element Maps. Daily volume is a 24 hour volume.
LOS: Level of Service.  V/C: Volume to Capacity ratio. NA: Not Applicable.

V/C LOS

Classification 
Circulation Element 

(9/05)

Existing

 
 
TABLE 6A:  EXISTING STATE ROUTE VOLUMES AND LEVEL OF SERVICE (WITHOUT GRANITE IMPROVEMENT) 
State Route 76 Lanes in  AM (Eastbound) AM (Westbound) PM (Eastbound) PM (Westbound)

Study Limits (direct & cumulative) each dir Vol Dir Cap v/c LOS Vol Dir Cap v/c LOS Vol Dir Cap v/c LOS Vol Dir Cap v/c LOS

Melrose Dr to E. Vista Way 1 999 EB 1300 0.77 D 1469 WB 1300 1.13 F 1456 EB 1300 1.12 F 1001 WB 1300 0.77 D

E. Vista Way to North River Rd 1 718 EB 950 0.76 D 1040 WB 950 1.09 F 1107 EB 950 1.17 F 652 WB 950 0.69 C

North River Rd to Olive Hill Rd 1 852 EB 950 0.90 E 1200 WB 950 1.26 F 1176 EB 950 1.24 F 781 WB 950 0.82 D

Olive Hill Rd to S Mission Rd 1 1031 EB 950 1.09 F 1245 WB 950 1.31 F 1457 EB 950 1.53 F 1069 WB 950 1.13 F

S Mission Rd to Via Monserate 1 745 EB 950 0.78 D 901 WB 950 0.95 E 1064 EB 950 1.12 F 618 WB 950 0.65 C

Via Monserate to Gird Rd 1 808 EB 950 0.85 D 895 WB 950 0.94 E 1077 EB 950 1.13 F 786 WB 950 0.83 D

Gird Rd to Sage Rd 1 740 EB 950 0.78 D 542 WB 950 0.57 C 645 EB 950 0.68 C 742 WB 950 0.78 D

Sage Rd to Old Hwy 395 1 760 EB 950 0.80 D 534 WB 950 0.56 C 638 EB 950 0.67 C 768 WB 950 0.81 D

Old Hwy 395 to I‐15 SB Ramps 2 1507 EB 2050 0.74 D 665 WB 2028 0.33 B 816 EB 2050 0.40 B 1258 WB 2028 0.62 C

I‐15 SB Ramps to I‐15 NB Ramps 1 844 EB 950 0.89 E 539 WB 950 0.57 C 718 EB 950 0.76 D 1153 WB 950 1.21 F

I‐15 NB Ramps to Pankey Rd 1 559 EB 950 0.59 C 606 WB 950 0.64 C 696 EB 950 0.73 D 820 WB 950 0.86 E

Pankey Rd to Horse Ranch Creek Rd 1 589 EB 950 0.62 C 540 WB 950 0.57 C 631 EB 950 0.66 C 897 WB 950 0.94 E

Horse Ranch Creek Rd to Rice Cyn 1 588 EB 950 0.62 C 539 WB 950 0.57 C 631 EB 950 0.66 C 897 WB 950 0.94 E

Rice Cyn to Couser Cyn 1 589 EB 950 0.62 C 540 WB 950 0.57 C 526 EB 950 0.55 C 930 WB 950 0.98 E

Couser Cyn to Pala Mission Rd 1 634 EB 950 0.67 C 357 WB 950 0.38 B 434 EB 950 0.46 B 950 WB 950 1.00 F
Source:  SANDAG Hwycov 2007.  Notes: Dir = Direction.  Vol = Volume.  Cap = Capacity.  v/c = volume to capacity ratio. LOS = Level of Service.  
 
TABLE 6B:  EXISTING STATE ROUTE VOLUMES AND LEVEL OF SERVICE (WITH GRANITE IMPROVEMENT) 
State Route 76 Lanes in  AM (Eastbound) AM (Westbound) PM (Eastbound) PM (Westbound)

Study Limits (direct & cumulative) each dir Vol Dir Cap v/c LOS Vol Dir Cap v/c LOS Vol Dir Cap v/c LOS Vol Dir Cap v/c LOS

Melrose Dr to E. Vista Way 1 999 EB 1300 0.77 D 1469 WB 1300 1.13 F 1456 EB 1300 1.12 F 1001 WB 1300 0.77 D

E. Vista Way to North River Rd 1 718 EB 950 0.76 D 1040 WB 950 1.09 F 1107 EB 950 1.17 F 652 WB 950 0.69 C

North River Rd to Olive Hill Rd 1 852 EB 950 0.90 E 1200 WB 950 1.26 F 1176 EB 950 1.24 F 781 WB 950 0.82 D

Olive Hill Rd to S Mission Rd 1 1031 EB 950 1.09 F 1245 WB 950 1.31 F 1457 EB 950 1.53 F 1069 WB 950 1.13 F

S Mission Rd to Via Monserate 1 745 EB 950 0.78 D 901 WB 950 0.95 E 1064 EB 950 1.12 F 618 WB 950 0.65 C

Via Monserate to Gird Rd 1 808 EB 950 0.85 D 895 WB 950 0.94 E 1077 EB 950 1.13 F 786 WB 950 0.83 D

Gird Rd to Sage Rd 1 740 EB 950 0.78 D 542 WB 950 0.57 C 645 EB 950 0.68 C 742 WB 950 0.78 D

Sage Rd to Old Hwy 395 1 760 EB 950 0.80 D 534 WB 950 0.56 C 638 EB 950 0.67 C 768 WB 950 0.81 D

Old Hwy 395 to I‐15 SB Ramps 2 1507 EB 2050 0.74 D 665 WB 2028 0.33 B 816 EB 2050 0.40 B 1258 WB 2028 0.62 C

I‐15 SB Ramps to I‐15 NB Ramps 1 844 EB 950 0.89 E 539 WB 950 0.57 C 718 EB 950 0.76 D 1153 WB 950 1.21 F

I‐15 NB Ramps to Pankey Rd 2 559 EB 3100 0.18 A 606 WB 3030 0.20 A 696 EB 3100 0.22 A 820 WB 3030 0.27 A

Pankey Rd to Horse Ranch Creek Rd 2 589 EB 1806 0.33 B 540 WB 2028 0.27 A 631 EB 1806 0.35 B 897 WB 2028 0.44 B

Horse Ranch Creek Rd to Rice Cyn 1 588 EB 950 0.62 C 539 WB 950 0.57 C 631 EB 950 0.66 C 897 WB 950 0.94 E

Rice Cyn to Couser Cyn 1 589 EB 950 0.62 C 540 WB 950 0.57 C 526 EB 950 0.55 C 930 WB 950 0.98 E

Couser Cyn to Pala Mission Rd 1 634 EB 950 0.67 C 357 WB 950 0.38 B 434 EB 950 0.46 B 950 WB 950 1.00 F
Source:  SANDAG Hwycov 2007.  Notes: Dir = Direction.  Vol = Volume.  Cap = Capacity.  v/c = volume to capacity ratio. LOS = Level of Service.  
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TABLE 7:  EXISTING (2006) FREEWAY VOLUMES AND LEVEL OF SERVICE 

Freeway
Segment

Existing (Year 2006)
ADT

Peak Hour A M P M A M P M A M P M
Direction NB SB NB SB NB SB NB SB NB SB NB SB

Number of Lanes 4 4 4 4 4 4 4 4 4 4 4 4
Capacity (1) 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400
K Factor (2) 0.0619 0.0619 0.0738 0.0738 0.0619 0.0619 0.0738 0.0738 0.0590 0.0590 0.0723 0.0723
D Factor (3) 0.1653 0.8347 0.6398 0.3602 0.1653 0.8347 0.6398 0.3602 0.1989 0.8011 0.6955 0.3045

Truck Factor (4) 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.8977 0.8977 0.8977 0.8977
Peak Hour Volume 1,515 7,650 6,991 3,936 1,415 7,143 6,528 3,675 1,569 6,318 6,722 2,943
Volume to Capacity 0.161 0.814 0.744 0.419 0.150 0.760 0.694 0.391 0.167 0.672 0.715 0.313

LOS A D C A A C C A A C C A

I-15

136,000 127,000 120,000

Notes: (1) Capacity of 2,350 passenger cars per hour per lane (pcphpl) from Caltrans' Guide for the Preparation of Traffic Impact 
Studies, Dec 2002. (2) Latest K factor from Caltrans (based on 2005 data), which is the percentage of Annual Average Daily Traffic 
(AADT) in both directions. (3) Latest D factor from Caltrans (based on 2005 data), which when multiplied by K and ADT will provide peak 
hour volume. (4) Latest truck factor from Caltrans (based on 2000 data). 

Rainbow Valley Blvd to Mission Rd Mission Rd to SR-76 (Pala Rd) SR-76 to Escondido Hwy (Old 395)
I-15 I-15

 
 
Under existing conditions, all study intersections and roadways were calculated to operate at LOS D 
or better with the exception of the: 
 
Intersections 

1) Intersection of SR-76 (Pala Rd) / Via Monserate (LOS F AM & PM for minor leg critical 
movement; however, overall intersection is at LOS A AM & PM) 

2) Intersection of Old Highway 395 / Reche Road (LOS E PM for minor leg critical 
movement; however, overall intersection is at LOS B AM & PM) 

3) Intersection of SR-76 (Mission Ave) / E. Vista Way (LOS E AM) 
4) Intersection of SR-76 (Mission Ave) / North River Road (LOS E AM) 

 
State Routes 

1) State Route 76 from Melrose Dr to E. Vista Way (LOS F AM & PM) 
2) State Route 76 from E. Vista Way to North River Rd (LOS F AM & PM) 
3) State Route 76 from North River Rd to Olive Hill Rd (LOS F AM & PM) 
4) State Route 76 from Olive Hill Rd to S Mission Rd (LOS F AM & PM) 
5) State Route 76 from S Mission Rd to Via Monserate (LOS E AM & LOS F PM) 
6) State Route 76 from Via Monserate to Gird Rd (LOS E AM & LOS F PM) 
7) State Route 76 from I-15 SB Ramp to I-15 NB Ramp (LOS E AM & LOS F PM) 
8) State Route 76 from I-15 NB Ramp to Pankey Road (LOS E PM) 
9) State Route 76 from Pankey Road to Horse Ranch Creek Rd (LOS E PM) 
10) State Route 76 from Horse Ranch Creek Rd to Rice Canyon Rd (LOS E PM) 
11) State Route 76 from Rice Canyon Rd to Couser Canyon Rd (LOS E PM) 
12) State Route 76 from Couser Canyon Rd to Pala Mission Rd (LOS F PM) 

 
Existing LOS calculations are included in Appendix E.   
 

2.2 Existing Parking, Transit and On-site Circulation 
 
The project site is generally vacant.  No nearby transit service routes are published.   
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3.0 Project Impact Analysis  
 

3.1 Analysis Methodology 
 
The project study area is generally determined by the limits or extent of where 50 or more peak 
hour project trips would travel in either direction for direct impact calculations and where 25 
peak hour project trips would travel in each direction for cumulative impact calculations, which 
are documented in the San Diego County Report Format & Content Requirements 
Transportation and Traffic, December 5, 2007.   
 
The traffic analyses prepared for this study were based on the 2000 Highway Capacity Manual 
(HCM) operations analysis using Level of Service (LOS) evaluation criteria.  The operating 
conditions of the study intersections, roadway segments, and highway segments are measured using 
the HCM LOS designations, which range from A through F.  LOS A represents the best operating 
condition and LOS F denotes the worst operating condition.  The individual LOS criteria for each 
roadway component are described below. 
 

3.1.1 Intersections 
 
The study intersections were analyzed based on the operational analysis outlined in the 2000 
HCM.  This process defines LOS in terms of average control delay per vehicle, which is measured 
in seconds.  LOS at the intersections were calculated using the computer software program Synchro 
6.0 (Trafficware Corporation, 2003).  These calculations incorporate potential pedestrian calls to 
cross an intersection.  A pedestrian call includes a single person, group of people, or persons with a 
horse or other domesticated animal crossing an intersection.  The HCM LOS for the range of delay 
by seconds for un-signalized and signalized intersections is described in Table 8. 
 
TABLE 8:  UN-SIGNALIZED AND SIGNALIZED INTERSECTION LEVEL OF SERVICE (HCM 2000) 

Level of Service Un-Signalized 
Average Control Delay (seconds/vehicle) 

Signalized 
Average Control Delay (seconds/vehicle) 

A 0-10 0-10 
B > 10-15 > 10-20 
C > 15-25 > 20-35 
D > 25-35 > 35-55 
E > 35-50 > 55-80 
F > 50 > 80 

Source: Highway Capacity Manual 2000. 
 

3.1.2 Roadway Segments 
The roadway segments were analyzed based on the functional classification of the roadway using 
the County of San Diego Average Daily Vehicle Trips capacity lookup table.  The roadway segment 
capacity and LOS standards used to analyze roadway segments are summarized in Table 9. 
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TABLE 9:  ROADWAY SEGMENT DAILY CAPACITY AND LOS (COUNTY OF SAN DIEGO) 

Circulation Element  
Road Classification 

CROSS 
SECTION 

LOS 
A 

LOS 
B 

LOS 
C 

LOS 
D 

LOS 
E 

Expressway 126/146 <36,000 <54,000 <70,000 <86,000 <108,000 
Prime Arterial 102/122 <22,200 <37,000 <44,600 <50,000 <57,000 
Major Road 78/98 <14,800 <24,700 <29,600 <33,400 <37,000 

Collector 64/84 <13,700 <22,800 <27,400 <30,800 <34,200 
Town Collector 54/74 <3,000 <6,000 <9,500 <13,500 <19,000 
Light Collector 40/60 <1,900 <4,100 <7,100 <10,900 <16,200 
Rural Collector 40/84 <1,900 <4,100 <7,100 <10,900 <16,200 

Rural Light Collector 40/60 <1,900 <4,100 <7,100 <10,900 <16,200 
Recreational Parkway 40/100 <1,900 <4,100 <7,100 <10,900 <16,200 

Rural Mountain 40/100 <1,900 <4,100 <7,100 <10,900 <16,200 
Non-Circulation Roads       
Residential Collector 40/60 NA NA <4,500 NA NA 

Residential Road 36/56 NA NA <1,500 NA NA 
Source: County of San Diego Department of Public Works Public Road Standards July 14, 1999. 

3.1.3 State Route Segments 
 
The state route segments were analyzed using a Volume to Capacity (V/C) ratio as outlined in the 
2000 HCM.  This approach is consistent with the County’s current method for reporting segment 
operations for state routes and is consistent with the method using in the General Plan Update.  This 
methodology is used by Caltrans and SANDAG because the analysis focuses on the directional 
commuter peak periods (AM & PM), which is a more detailed analysis than an overall Average 
Daily Trip (ADT) analysis.  The V/C ratio formulas and associated LOS were provided by 
SANDAG (included in Appendix F) and are shown in Table 10.  
 
TABLE 10:  STATE ROUTE LEVEL OF SERVICE (SANDAG) 

Measure of Effectiveness LOS A - C LOS D LOS E LOS F 
Volume/Capacity Ratio 0.00 - 0.70 0.71 - 0.85 0.86 - 0.99 > 1.00 

Source: SANDAG. 

3.1.4 Freeway Segments 
 
The freeway segments were analyzed based on a multilane highway LOS criteria using a Volume to 
Capacity (V/C) ratio as outlined in the 2000 HCM.  The accepted methodology by Caltrans for the 
analysis of freeway sections is to use the most current edition of the HCM as noted on page 5 of 
Caltrans’ Guide for the Preparation of Traffic Impact Studies, December 2002, which also 
documents a maximum service flow rate of 2,350 passenger cars per hour per lane.  The freeway 
LOS operations are based on the SANDAG’s 2006 Congestion Management Program Update (July 
2006) V/C ratios as summarized below in Table 11.  An excerpt from the SANDAG CMP and the 
Caltrans maximum service flow rate are both included in Appendix G. 
 
TABLE 11:  FREEWAY LEVEL OF SERVICE (SANDAG) 

Measure of Effectiveness LOS A - C LOS D LOS E LOS F 
Volume/Capacity Ratio 0.00 - 0.79 0.80 - 0.92 0.93 - 1.00 > 1.00 

Source: 2006 SANDAG Congestion Management Program, page 113. 
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3.2 Project Traffic Generation 
 
This section describes the anticipated interim construction traffic generation and the final product 
traffic generation. 
 

3.2.1 Construction Traffic Generation 
 
Construction traffic will consist of workers and delivery trucks primarily accessing the site from 
SR-76 via I-15.  An estimated maximum of 80 workers and 24 daily truck deliveries are anticipated 
during each construction phase.  The construction is anticipated to occur over a ten year period.  The 
project is designed to have the earthwork balanced; therefore, no import or export of soil is 
anticipated. 
 
The construction traffic would result in a temporary increase in traffic on local area roadways; 
however, the amount of temporary traffic will be less than the final product described in the next 
section and analyzed within this study.  Projecting the potential construction delays on specific 
roadway segments for the full ten years would be speculative and would not result in the planned 
implementation of standard traffic control procedures.  When needed, traffic control plans will be 
submitted under separate cover for related roadway construction projects. 
 

3.2.2 Final Product Traffic Generation 
 
The final traffic generation was calculated using SANDAG rates from the Brief Guide of Vehicular 
Traffic Generation Rates for the San Diego Region, April 2002.  Based on SANDAG rates the 
project is calculated to generate 19,941 ADT, 1,423 AM peak hour trips (689 inbound and 734 
outbound), and 2,095 PM peak hour trips (1,130 inbound and 965 outbound) as shown in Table 12. 
 
TABLE 12:  PROJECT TRAFFIC GENERATION 
Proposed
Land Use ADT % IN OUT % IN OUT

Residential - Single Family 10 /DU 521 DU 5,210 8% 0.3 0.7 125 292 10% 0.7 0.3 365 156
Residential - Multi Family 8 /DU 555 DU 4,440 8% 0.2 0.8 71 284 10% 0.7 0.3 311 133

Town Center (Neighborhood Shopping) 120 /KSF 61,200 SF 7,344 4% 0.6 0.4 176 118 10% 0.5 0.5 368 367
Office (more than 100KSF) 17 /KSF 157,000 SF 2,669 13% 0.9 0.1 312 35 14% 0.2 0.8 75 298

Neighborhood Park 5 /Acre 3.6 Acres 18 4% 0.5 0.5 0 0 8% 0.5 0.5 1 1
Neighborhood Park (Sports Complex) 50 /Acre 5.2 Acres 260 4% 0.5 0.5 5 5 8% 0.5 0.5 10 10

Total 19,941 689 734 1,130 965
Source:  SANDAG Brief Guide of Vehicular Traffic Generation Rates for the San Diego Region, April 2002. DU - Dwelling Unit; SF - Square Feet;
KSF - 1,000 sf;  ADT-Average Daily Traffic; Split-percent inbound and outbound.

PM
Rate Size & Units Split Split

AM

 
 
The project traffic generation shown above in Table 12 is the most accurate information available at 
the time this analysis was prepared.  Use of other variables such as acreage for the commercial 
elements was not used because the more accurate and specific building sizes are known and 
therefore were used.  
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3.2.3 Project Alternatives Traffic Generation 
 
In addition to the proposed project, there are five project alternatives included in the draft EIR.  
These include: 1) Existing Plan Alternative, 2) Single Family Alternative, 3) Biological Reduced 
Footprint Alternative, 4) General Plan Update Draft Land Use Map Alternative, and 5) General 
Plan Update Board Referral Map Alternative.  Site plans for each alternative are included in 
Appendix H. 
 
Alternatives 2 and 3 are calculated to have less traffic than the proposed project while 
Alternatives 1, 4, and 5 are calculated to have more traffic than the proposed project.   
 
Alternatives 2 and 3 have less daily and less peak hour traffic than the proposed project; 
therefore, similar roadway improvements for the proposed project can be expected for 
Alternatives 2 and 3. 
 
A more detailed study would be required to determine if additional mitigation measures would 
be required for Alternatives 1, 4, and 5. 
 
Overall, the proposed project is calculated to generate less traffic than the Existing Plan 
Alternative.  A comparison of the calculated traffic generation between the alternatives is shown 
in Table 13. 
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TABLE 13:  PROJECT ALTERNATIVES – TRAFFIC GENERATION 
 
 

ADT % IN OUT % IN OUT
Proposed Project

Residential - Single Family 10 /DU 521 DU 5,210 8% 0.3 0.7 125 292 10% 0.7 0.3 365 156
Residential - Multi Family 8 /DU 555 DU 4,440 8% 0.2 0.8 71 284 10% 0.7 0.3 311 133

Town Center (Neighborhood Shopping) 120 /KSF 61,200 SF 7,344 4% 0.6 0.4 176 118 10% 0.5 0.5 368 367
Office (more than 100KSF) 17 /KSF 157,000 SF 2,669 13% 0.9 0.1 312 35 14% 0.2 0.8 75 299

Neighborhood Park 5 /Acre 3.6 Acres 18 4% 0.5 0.5 0 0 8% 0.5 0.5 1 1
Neighborhood Park (Sports Complex) 50 /Acre 5.2 Acres 260 4% 0.5 0.5 5 5 8% 0.5 0.5 10 10

Proposed Project Total 19,941 690 733 1,130 966

1) Existing Plan Alternative
Residential - Single Family 10 /DU 63 DU 630 8% 0.3 0.7 15 35 10% 0.7 0.3 45 19
Office (more than 100KSF) 17 /KSF 825,000 SF 14,025 13% 0.9 0.1 1640 182 14% 0.2 0.8 393 1571

Industrial Park 8 /KSF 1,150,000 SF 9,200 11% 0.9 0.1 910 101 12% 0.2 0.8 221 883
Neighborhood Park 5 /Acre 0.6 Acres 3 4% 0.5 0.5 0 0 8% 0.5 0.5 0 0
Alternative 1 Total 23,858 2,565 318 659 2,473

2) Single Family Alternative
Residential - Single Family 10 /DU 751 DU 7,510 8% 0.3 0.7 180 421 10% 0.7 0.3 526 225

Town Center (Neighborhood Shopping) 120 /KSF 61,200 SF 7,344 4% 0.6 0.4 176 118 10% 0.5 0.5 368 367
Office (more than 100KSF) 17 /KSF 157,000 SF 2,669 13% 0.9 0.1 312 35 14% 0.2 0.8 75 299

Neighborhood Park 5 /Acre 4.9 Acres 25 4% 0.5 0.5 0 0 8% 0.5 0.5 1 1
Neighborhood Park (Sports Complex) 50 /Acre 8.5 Acres 425 4% 0.5 0.5 9 9 8% 0.5 0.5 17 17

Alternative 2 Total 17,973 677 581 987 910

3) Biological Reduced Footprint Alternative
Residential - Single Family 10 /DU 390 DU 3,900 8% 0.3 0.7 93 218 10% 0.7 0.3 273 117

Residential - Multi Family 8 /DU 255 DU 2,040 8% 0.2 0.8 33 131 10% 0.7 0.3 143 61
Town Center (Neighborhood Shopping) 120 /KSF 61,200 SF 7,344 4% 0.6 0.4 176 118 10% 0.5 0.5 368 367

Office (more than 100KSF) 17 /KSF 157,000 SF 2,669 13% 0.9 0.1 312 35 14% 0.2 0.8 75 299
Neighborhood Park 5 /Acre 1.1 Acres 6 4% 0.5 0.5 0 0 8% 0.5 0.5 0 0

Neighborhood Park (Sports Complex) 50 /Acre 8.5 Acres 425 4% 0.5 0.5 9 9 8% 0.5 0.5 17 17
Alternative 3 Total 16,384 623 510 876 861

4) General Plan Update Draft Land Use Map Alternative
Residential - Single Family 10 /DU 248 DU 2,480 8% 0.3 0.7 59 139 10% 0.7 0.3 174 74

Residential - Multi Family 8 /DU 1,059 DU 8,472 8% 0.2 0.8 136 542 10% 0.7 0.3 594 254
Town Center (Neighborhood Shopping) 120 /KSF 188,000 SF 22,560 4% 0.6 0.4 541 361 10% 0.5 0.5 1128 1128

Office (less than 100KSF) 20 /KSF 40,000 SF 800 14% 0.9 0.1 100 11 13% 0.2 0.8 21 83
Neighborhood Park 5 /Acre 2.1 Acres 11 4% 0.5 0.5 0 0 8% 0.5 0.5 0 0

Neighborhood Park (Sports Complex) 50 /Acre 8.5 Acres 425 4% 0.5 0.5 9 9 8% 0.5 0.5 17 17
Alternative 4 Total 34,748 845 1,062 1,934 1,557

5) General Plan Update Board Referral Map Alternative
Residential - Single Family 10 /DU 404 DU 4,040 8% 0.3 0.7 96 226 10% 0.7 0.3 283 121

Residential - Multi Family 8 /DU 258 DU 2,064 8% 0.2 0.8 33 132 10% 0.7 0.3 145 62
Town Center (Neighborhood Shopping) 120 /KSF 188,000 SF 22,560 4% 0.6 0.4 541 361 10% 0.5 0.5 1128 1128

Office (less than 100KSF) 20 /KSF 40,000 SF 800 14% 0.9 0.1 100 11 13% 0.2 0.8 21 83
Neighborhood Park 5 /Acre 2.6 Acres 13 4% 0.5 0.5 0 0 8% 0.5 0.5 1 1

Neighborhood Park (Sports Complex) 50 /Acre 8.5 Acres 425 4% 0.5 0.5 9 9 8% 0.5 0.5 17 17
Alternative 5 Total 29,902 779 740 1,595 1,412

Source:  SANDAG Brief Guide of Vehicular Traffic Generation Rates for the San Diego Region, April 2002. DU - Dwelling Unit; SF - Square Feet;
KSF - 1,000 sf;  ADT-Average Daily Traffic; Split-percent inbound and outbound.

Land Use Rate Size & Units Split Split
AM PM
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3.3 Project Distribution and Assignment 
 
Project trips were distributed based on a SANDAG Series 11 traffic model (a folded copy is 
included in a pocket at the back of the appendix – after the last appendix page).  The Series 11 
model is based on a regional model per the 2007 Regional Transportation Plan, not the County’s 
General Plan Update model. 
 
The SANDAG traffic model documented a 33% internal capture rate; however, to be conservative 
and based on a Caltrans request, the 33% was rounded down to 30%.  The internal capture rate 
reflects the percentage of vehicles that would stay within the Traffic Analysis Zones (TAZs) located 
northeast of I-15 and SR-76.  These TAZs included Campus Park (mixed-use), Campus Park West 
(mixed-use), Meadowood, and Palomar College.  Campus Park West includes developments south 
of SR-76; however, the 30% internal capture rate was not based on traffic using this commercial 
area south of SR-76.  These combined land uses create the equivalent of a small town where 
residents have retail, office, commercial, schools, and social attractions all within a short drive, a 
reasonable walking distance, or a short bike ride.  Supporting documentation for the 30% internal 
capture rate, a County general acceptance letter, and a Caltrans email acceptance are included in 
Appendix I. 
 
The internal capture rate will vary based on the level of mixed-use development and will increase as 
the commercial uses are built.  The residential portion is planned to be constructed first.  If the near-
term scenario is analyzed with only residential uses (9,650 ADT – without an internal capture rate), 
then this scenario would have less traffic than the combined residential and commercial (13,959 
ADT – with internal capture rate).  In other words, the Campus Park residential and commercial 
uses generate less traffic individually with a 0% internal capture rate than when combined with a 
30% internal capture rate as shown in Figure 7.  A conservative analysis was chosen where the 
combined residential and commercial uses with a 30% internal capture rate were used for both the 
near-term and long-term scenarios.  This means that the analysis covers the condition where all the 
residential units are built and then as the commercial is constructed the internal capture evolves to 
reach the 30% internal capture rate. 
 
The SANDAG model assigned approximately 20% of the residential trips to/from the north and 
approximately 10% of the commercial trips to/from the north via Stewart Canyon Road.  This trip 
distribution is directly from the SANDAG traffic model, which uses Stewart Canyon Road for more 
direct access routes to/from the north on I-15 and into and out of Fallbrook (via Reche Rd and E 
Mission Rd).  The center of Campus Park is approximately 1.8 miles from the interchange of I-
15/SR-76.  Thus, traveling through the I-15/SR-76 interchange to/from the north would add 
approximately 3.6 miles to the trip and require passing through more intersections. 
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Figure 7:  Project Traffic Generation by Internal Capture Rate 
 
 
 

 



 

   

  
                         LOS Engineering, Inc.                                                     Campus Park (TM 5338) Traffic Impact Study
                        Traffic and Transportation                       32           May 12, 2009

 

3.3.1 Near-Term Distribution and Assignment (30% Internal Capture Rate) 
 
The near-term scenario documents the condition where only Campus Park is constructed and 
includes individual residential and commercial distributions.  As described previously, the 30% 
internal capture rate was applied to this scenario as this reflected the highest project ADT 
(residential + commercial with a 30% internal capture rate) as compared to the individual residential 
or individual commercial uses. 
 
One significant distribution adjustment to the SANDAG Select Zone Assignment (SZA) was the 
local absorption to the TAZ just south of SR-76 at Pankey Road.  This 16% distribution was re-
distributed out to and along I-15.  All other distribution percentages are almost verbatim from the 
SANDAG plot.  The near-term residential distribution is shown in Figures 8a, 8b and 8c.  The 
near-term residential assignment is shown in Figures 9a, 9b, and 9c.  The near-term commercial 
distribution is shown in Figures 10a, 10b and 10c with the assignment shown in Figures 11a, 11b 
and 11c.  The near-term combined residential and commercial assignment is shown in Figures 12a, 
12b and 12c.   
 

3.3.2 Long-Term Distribution and Assignment (30% Internal Capture Rate) 
 
The long-term distribution includes a residential and commercial component. As described 
previously, the 30% internal capture rate was applied to this scenario as this reflect the highest 
project ADT (residential + commercial with a 30% internal capture rate) as compared to the 
individual residential or individual commercial components. 
 
All of the long-term distribution percentages are almost verbatim from the SANDAG plot.  The 
long-term residential distribution is shown in Figures 13a, 13b, and 13c with the assignment shown 
in Figures 14a, 14b, and 14c.  The long-term commercial distribution is shown in Figures 15a, 
15b, and 15c with the assignment shown in Figures 16a, 16b, and 16c.  The long-term combined 
residential and commercial assignment is shown in Figures 17a, 17b and 17c.   
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Figure 8a:  Near-Term Residential Distribution (30% Internal Capture Rate) 
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Figure 8b:  Near-Term Residential Distribution (30% Internal Capture Rate) 
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Figure 8c:  Near-Term Residential Distribution (30% Internal Capture Rate) 
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Figure 9a:  Near-Term Residential Assignment (30% Internal Capture Rate) 
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Figure 9b:  Near-Term Residential Assignment (30% Internal Capture Rate) 
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Figure 9c:  Near-Term Residential Assignment (30% Internal Capture Rate) 
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Figure 10a:  Near-Term Commercial Distribution (30% Internal Capture Rate) 
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Figure 10b:  Near-Term Commercial Distribution (30% Internal Capture Rate) 
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Figure 10c:  Near-Term Commercial Distribution (30% Internal Capture Rate) 
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Figure 11a:  Near-Term Commercial Assignment (30% Internal Capture Rate) 
 

ADT Circles represent
a cordon of 7,204 ADT
showing that 70% of
the commercial trips

are external trips

I-15

ADT

1,029
ADT

ADT

ADT

ADT

617
ADT

ADT

ADT

206
ADT

2,676
ADT

5,043
ADT

1,132 823

I-15
1,544

1,132
ADT

ADT ADT
6,175

412 1,544 ADT

ADT 6,895
ADT

1,955
412 412 ADT

2,058
617 ADT

412 ADT
4,116

309 ADT
ADT 6,175

ADT

ADT ADT

ADT

0
ADT

617
720 309

412 1,647 515
ADT ADT ADT

720

515 3,396
ADT 2,881 ADT

ADT ADT

206
ADT

I-15
1,647

515
ADT

720
720 ADT

720 720 ADT

103 ADT
ADT

ADT

309
103 ADT
ADT

206

No Scale

N

C
ou

se
r

C
an

yo
n 

R
d.

1 2

3

4

5

6

11
10

13

14

15

16
17

18

19

20

21

Pankey Rd.

E. Mission Rd.

O
ld

 H
w

y 
39

5

M
el

ro
se

D
r.

Via
Monserate

Dulin 
Rd.

Old 
Hwy
395

Sage 
Rd.

Wilt  
Rd.

Stewart 
Canyon 

Rd.

Tecalote Dr.
Reche

Rd.

SR-76
(Pala Rd.)

Gird  
Rd.

23

24

25

28
29

98

7

San Luis Rey River

Pankey
Rd.

SR-76
(Pala Rd.)

Dulin 
Rd.

Tecalote Ln.

Pala Mesa Dr.

Pankey 
Rd.

Street R/    
Pankey Pl

Pala Mesa  
Dr.

Horse Ranch 
Creek Rd.

Horse Ranch 
Creek Rd.

Horse Ranch 
Creek Rd.

P
al

a
M

is
si

on
 R

d.

O
ld

 H
w

y 
39

5

Old 
Hwy
395

22

Horse Ranch 
Creek Rd.

LEGEND
XX       AM peak hour volumes at intersections

(YY)      PM peak hour volumes at intersections
Z,ZZZ    ADT volumes shown along segments

#
Intersection Reference Number
to LOS Tables

Existing Roadways
Future Roadways

River

26

27

Horse Ranch 
Creek Rd.

Horse Ranch 
Creek Rd.

37

36

35

G
re

en
C

an
yo

n 
N

or
te

Li
ve

 O
ak

Pa
rk

 R
d.

E
. V

is
ta

   
W

ay N
or

th
 

R
iv

er
R

d

Olive Hill 
Rd.

33

32
3130

SR-76
(Mission Ave.)

R
ic

e
C

an
yo

n 
R

d.

34

S.
 M

is
si

on
 R

d.

Horse Ranch 
Creek Rd. (Old 

Pankey Rd.)

12

 



 

   

  
                         LOS Engineering, Inc.                                                     Campus Park (TM 5338) Traffic Impact Study
                        Traffic and Transportation                       43           May 12, 2009

 
Figure 11b:  Near-Term Commercial Assignment (30% Internal Capture Rate) 
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Figure 11c:  Near-Term Commercial Assignment (30% Internal Capture Rate) 
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Figure 12a:  Near-Term Residential and Commercial Assignment (30% Internal 
Capture Rate) 
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Figure 12b:  Near-Term Residential and Commercial Assignment (30% Internal 
Capture Rate) 
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Figure 12c:  Near-Term Residential and Commercial Assignment (30% Internal 
Capture Rate) 
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Figure 13a:  Long-Term Residential Distribution (30% Internal Capture Rate) 
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Figure 13b:  Long-Term Residential Distribution (30% Internal Capture Rate) 
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Figure 13c:  Long-Term Residential Distribution (30% Internal Capture Rate) 
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Figure 14a:  Long-Term Residential Assignment (30% Internal Capture Rate) 
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Figure 14b:  Long-Term Residential Assignment (30% Internal Capture Rate) 
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Figure 14c:  Long-Term Residential Assignment (30% Internal Capture Rate) 
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Figure 15a:  Long-Term Commercial Distribution (30% Internal Capture Rate) 
 

Circles represent
cordon with 70% of

commercial trips leaving
the area

I-15
1%

4%
4%

10%

6%

6%

15%

2%

2%

3%
1%

2%
1%

7% 7%
7%

I-15
10%

7%

5% 33%

4% 18%
10%

5%

7% 3%

7%

60%

20%
6%

4%
40%

0%

3% 15%

11% 67%

19%

60%
4%

26%

49%

I-15
8%

11%

No Scale

N

C
ou

se
r

C
an

yo
n 

R
d.

1 2

3

4

5

6

11
10

13

14

15

16
17

18

19

20

21

Pankey Rd.

E. Mission Rd.

O
ld

 H
w

y 
39

5

M
el

ro
se

D
r.

Via
Monserate

Dulin 
Rd.

Old 
Hwy
395

Sage 
Rd.

Wilt  
Rd.

Stewart 
Canyon 

Rd.

Tecalote Dr.
Reche

Rd.

SR-76
(Pala Rd.)

Gird  
Rd.

23

24

25

28
29

98

7

San Luis Rey River

Pankey
Rd.

SR-76
(Pala Rd.)

Dulin 
Rd.

Tecalote Ln.

Pala Mesa Dr.

Pankey 
Rd.

Street R/    
Pankey Pl

Pala Mesa  
Dr.

Horse Ranch 
Creek Rd.

Horse Ranch 
Creek Rd.

Horse Ranch 
Creek Rd.

P
al

a
M

is
si

on
 R

d.

O
ld

 H
w

y 
39

5

Old 
Hwy
395

22

Horse Ranch 
Creek Rd.

LEGEND

# Intersection Reference Number to LOS Tables

Existing Roadways
Future Roadways

River

26

27

Horse Ranch 
Creek Rd.

Horse Ranch 
Creek Rd.

37

36

35

G
re

en
C

an
yo

n 
N

or
te

Li
ve

 O
ak

Pa
rk

 R
d.

E
. V

is
ta

   
W

ay N
or

th
 

R
iv

er
R

d

Olive Hill 
Rd.

33

32
3130

SR-76
(Mission Ave.)

R
ic

e
C

an
yo

n 
R

d.

34

S.
 M

is
si

on
 R

d.

Horse Ranch 
Creek Rd. (Old 

Pankey Rd.)

12

X%    SANDAG Series 11 Based Distribution

% SANDAG Distribution Absorption

4%

1%

1%

1%

1%

Campus Park West 
absortption per SANDAG 
Series 11 Model

13%

1%

 



 

   

  
                         LOS Engineering, Inc.                                                     Campus Park (TM 5338) Traffic Impact Study
                        Traffic and Transportation                       55           May 12, 2009

 
Figure 15b:  Long-Term Commercial Distribution (30% Internal Capture Rate) 
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Figure 15c:  Long-Term Commercial Distribution (30% Internal Capture Rate) 
 
 

44% 5% 2% 60% 5% 60%

5% 2% 5%

23%

44% 23% 60% 60%

20% 40% 19%

20% 19%
1% 1%

1%

40% 1%

1% 0.5%

1% 0.5%
1% 1% 1% 1% 2% 2%

0.5%

0.5%

4% 1% 1%

4% 1% 1%
3% 3% 3% 3% 1% 1%

1%

1%

Please note that some of the distribution
1% percentages on the internal intersections (#23-29)

reflect both inbound and outbound percentages;
1% therefore, the assignment will be a mix of inbound
2% 2% and outbound traffic.

25

28

H
or

se
R

an
ch

C
re

ek
R

d.

H
or

se
R

an
ch

C
re

ek
R

d.

H
or

se
R

an
ch

C
re

ek
R

d.

H
or

se
R

an
ch

C
re

ek
R

d.

Harvest
Glen Ln

School/Park 
Access

Street R

Pa
nk

ey
R

d
P

al
a

M
es

a

Palomar
College

Pardee South 
Loop

27

Campus Park 
MF

26

29

Street R/
Pankey Pl

30

31 32 33

34 35 36

37

SR-76
(Pala Rd.)

SR-76
(Mission Ave.)

SR-76
(Mission Ave.)

SR-76
(Mission Ave.)

SR-76
(Mission Ave.)

SR-76
(Mission Ave.)

M
el

ro
se

 
D

r.

E.
 

Vi
st

a
W

ay

N
or

th
R

iv
er

R
d.

O
liv

e
H

ill
R

d.

S.
M

is
si

on
R

d.

Li
ve

O
ak

P
ar

k
R

d.

G
re

en
C

an
yo

n
N

or
teReche

Rd.
Reche

Rd.

P
al

a
M

is
si

on
R

d. SR-76
(Pala Rd.)

 



 

   

  
                         LOS Engineering, Inc.                                                     Campus Park (TM 5338) Traffic Impact Study
                        Traffic and Transportation                       57           May 12, 2009

 
Figure 16a:  Long-Term Commercial Assignment (30% Internal Capture Rate) 
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Figure 16b:  Long-Term Commercial Assignment (30% Internal Capture Rate) 
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Figure 16c:  Long-Term Commercial Assignment (30% Internal Capture Rate) 
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Figure 17a: Long-Term Residential and Commercial Assignment (30% Internal 
Capture Rate) 
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Figure 17b: Long-Term Residential and Commercial Assignment (30% Internal 
Capture Rate) 
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Figure 17c: Long-Term Residential and Commercial Assignment (30% Internal 
Capture Rate) 
 
 

0 242 42 21 297 7 349 0
() (420) (49) (75) (507) (34) (533) ()

0 () 29 (57) 62 (35) 25 (23) 0 ()
12 (16) 9 (17) 0 () 0 ()
0 () 83 (196) 23 (12) 0 () 0 ()

0 307 146 18 366 0 384 0
() (406) (160) (61) (508) () (569) ()
96 253 0 0 0 116 0 0 0

(168) (365) () () () (160) () () ()

121 (164) 0 () 94 (160) 0 () 0 ()
13 (32) 25 (18) 4 (14) 12 (6)

6 (3) 0 () 29 (15) 0 () 7 (10)

2 263 0 0 10 0 0 7
(7) (405) () () (33) () () (12)
0 0 0 0 5 0 0 3
() () () () (5) () () (2)

0 () 0 () 0 () 1 (7) 0 () 1 (3)
11 (26) 19 (16) 15 (39) 31 (21) 20 (43) 32 (28)
0 () 12 (5) 0 () 1 (3)

0 0 4 0 0 2
() () (13) () () (2)
0 20 0 5 0 0 7
() (18) () (4) () () (11)

0 () 6 (27) 0 () 2 (7) 0 () 6 (9)
27 (55) 40 (37) 21 (34) 21 (29) 9 (19) 14 (14)

0 () 1 (6)

0 0 5
() () (4)

5 0 0
(5) () ()

2 (7) 0 ()
9 (17) 12 (16)

23 (11) 0 ()

8 0 0
(27) () ()

25

28

H
or

se
R

an
ch

C
re

ek
R

d.

H
or

se
R

an
ch

C
re

ek
R

d.

H
or

se
R

an
ch

C
re

ek
R

d.

H
or

se
R

an
ch

C
re

ek
R

d.

Harvest
Glen Ln

School/Park 
Access

Street R

Pa
nk

ey
R

d
P

al
a

M
es

a

Palomar
College

Pardee South 
Loop

27

Campus Park 
MF

26

29

Street R/
Pankey Pl

30

31 32 33

34 35 36

37

SR-76
(Pala Rd.)

SR-76
(Mission Ave.)

SR-76
(Mission Ave.)

SR-76
(Mission Ave.)

SR-76
(Mission Ave.)

SR-76
(Mission Ave.)

M
el

ro
se

 
D

r.

E.
 

Vi
st

a
W

ay

N
or

th
R

iv
er

R
d.

O
liv

e
H

ill
R

d.

S
.

M
is

si
on

R
d.

Li
ve

O
ak

Pa
rk

R
d.

G
re

en
C

an
yo

n
N

or
teReche

Rd.
Reche

Rd.

P
al

a
M

is
si

on
R

d. SR-76
(Pala Rd.)

 



 

   

  
                         LOS Engineering, Inc.                                                     Campus Park (TM 5338) Traffic Impact Study
                        Traffic and Transportation                       63           May 12, 2009

 

3.4 Existing + Project Conditions 
 
This section will summarize the analysis for the addition of project traffic onto the existing 
background traffic for AM, PM and ADT conditions.  The near-term project assignment is used in 
this scenario.  The traffic analysis criteria are the same as outlined in Section 2.1. 
 
If the Campus Park applicant is first to proceed (between Meadowood and Palomar College), then 
the applicant will construct the following: Horse Ranch Creek Road from Pankey south of Stewart 
to SR-76; Pala Mesa Drive from Old Highway 395 to SR-76; Pankey Place (AKA Street R) from 
Pala Mesa Drive to Horse Ranch Creek Road, and intersections #9, 23, 24, 25, 26, 28, and 29 
(additional details in Section 5.4).  Additionally, SR-76 from I-15 easterly a distance of 
approximately 1.4 miles is currently being widened from 2 to 4 lanes (photos included in Appendix 
D).  Because this improvement is anticipated to be completed before Campus Park will reach 
occupancy, SR-76 from I-15 to Horse Ranch Creek Road was analyzed as 4 lanes under existing + 
project conditions. The proposed improvements by the applicant if first to proceed, as used in this 
existing + project analysis are shown in Figures 18a, 18b, and 18c.   
 
The applicant proposes to construct Horse Ranch Creek Road per General Plan Update Circulation 
Element “Boulevard” standards and has submitted a request for a modification to a road standard 
under separate cover.  Therefore, the segment operations shown in Table 12 reflect a Boulevard 
threshold capacity for Horse Ranch Creek Road with analysis as either under capacity or over 
capacity.  The operation capacity is limited to this under or over capacity because the GP Update 
Circulation Element has yet to be adopted.  Horse Ranch Creek Road will create a new intersection 
with SR-76 at station 984+67 + to which Caltrans has agreed with the proposed location and has 
indicated such in a letter dated January 11, 2007.  A copy of the proposed GP Update Circulation 
Element Standards for a Boulevard and a copy of the Caltrans letter accepting the Horse Ranch 
Creek Road intersection location at SR-76 are included in Appendix J. 
 
The northern portion of Horse Ranch Creek Road will connect to and transition from a Light 
Collector to a Boulevard at the intersection of Horse Ranch Creek Road and Baltimore Oriole 
(intersection #23).  The geometric transition details are included on the Vesting Tentative Map; 
however, the overall transition works by restricting the northbound and southbound travel to one 
lane in each direction with as needed turn lanes.  This intersection transition is shown at the end 
of Appendix H. 
 
The peak hour intersection volumes and daily traffic volumes for this scenario of existing + project 
are shown in Figures 19a, 19b, and 19c.  Please note that the study area is based on the County of 
San Diego criteria of where the project will add 50 or more peak-hour trips in either direction to the 
existing roadway traffic.  This means that intersections 5, 13, 16, 17, 18, 30, 31, 32, 33, 35, 36, 37 
and roadway segments of Dulin Road from Old Highway 395 to Pankey Road, Old Highway 395 
from Stewart Canyon Road to Tecalote Lane, Old Highway 395 from SR-76 to W. Lilac Road, 
Reche Road from Green Canyon Norte to Old Highway 395, Pankey Road from SR-76 to Dulin 
Road, Pala Mesa Drive from Wilt Rd/Sage Rd to Old Highway 395, SR-76 from Melrose Drive to 
S. Mission Road, and SR-76 from Couser Canyon Road to Pala Mission Road are not analyzed 
under existing + project conditions because the project will add less than 50 peak-hour trips in either 
direction to these intersections and roadway segments.  However, these aforementioned 
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intersections and segments are analyzed under cumulative conditions. 
 
The LOS calculated for the study intersections, roadway segments, state route segments, and 
freeway segments are shown in Tables 14, 15, 16a, 16b, and 17, respectively.  Horse Ranch Creek 
Road may be constructed in phases; therefore, the minimum number of lanes required with only 
Campus Park traffic was analyzed and shown in Table 15. 
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Figure 18a:  Existing + Project Roadway Conditions 
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Figure 18b:  Existing + Project Roadway Conditions 
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Figure 18c:  Existing + Project Roadway Conditions 
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Figure 19a:  Existing + Project Volumes (30% internal capture rate) 
 

ADT

I-15

ADT

3,549
ADT

ADT

ADT

ADT

1,414
ADT

ADT

ADT

7,067
ADT

26,342 ADT
ADT

ADT

29,591
24,816 ADT
ADT

28,045

ADT ADT

4,658
ADT

I-15
123,577

6,478
ADT

22,213
22,353 ADT

20,327 23,421 ADT

25,184 20,561 1,644
ADT ADT ADT

10,642

9,492 15,634
ADT 15,538 ADT

ADT ADT

ADT

483
ADT

10,141
7,420 9,349

3,988
7,119 ADT

11,081 ADT
7,397

10,760 ADT
ADT 10,421

ADT

ADT ADT
10,421

9,002 9,023 ADT

ADT 11,141
ADT

3,017
8,515 8,218 ADT

5,764
ADT

8,806
ADT

7,735 128,788

I-15
139,763

3,102
ADT

No Scale

N

C
ou

se
r

C
an

yo
n 

R
d.

1 2

3

4

5

6

11
10

13

14

15

16
17

18

19

20

21

Pankey Rd.

E. Mission Rd.

O
ld

 H
w

y 
39

5

M
el

ro
se

D
r.

Via
Monserate

Dulin 
Rd.

Old 
Hwy
395

Sage 
Rd.

Wilt  
Rd.

Stewart 
Canyon 

Rd.

Tecalote Dr.
Reche

Rd.

SR-76
(Pala Rd.)

Gird  
Rd.

23

24

25

28
29

98

7

San Luis Rey River

Pankey
Rd.

SR-76
(Pala Rd.)

Dulin 
Rd.

Tecalote Ln.

Pala Mesa Dr.

Pankey 
Rd.

Street R/    
Pankey Pl

Pala Mesa  
Dr.

Horse Ranch 
Creek Rd.

Horse Ranch 
Creek Rd.

Horse Ranch 
Creek Rd.

P
al

a
M

is
si

on
 R

d.

O
ld

 H
w

y 
39

5

Old 
Hwy
395

22

Horse Ranch 
Creek Rd.

LEGEND

XX       AM peak hour volumes at intersections
(YY)      PM peak hour volumes at intersections
Z,ZZZ    ADT volumes shown along segments

#
Intersection Reference Number
to LOS Tables

Existing Roadways
Future Roadways

River

26

27

Horse Ranch 
Creek Rd.

Horse Ranch 
Creek Rd.

37

36

35

G
re

en
C

an
yo

n 
N

or
te

Li
ve

 O
ak

Pa
rk

 R
d.

E
. V

is
ta

   
W

ay N
or

th
 

R
iv

er
R

d

Olive Hill 
Rd.

33

32
3130

SR-76
(Mission Ave.)

R
ic

e
C

an
yo

n 
R

d.

34

S.
 M

is
si

on
 R

d.

Horse Ranch 
Creek Rd. (Old 

Pankey Rd.)

12

 



 

   

  
                         LOS Engineering, Inc.                                                     Campus Park (TM 5338) Traffic Impact Study
                        Traffic and Transportation                       69           May 12, 2009

 
Figure 19b:  Existing + Project Volumes (30% internal capture rate) 
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Figure 19c:  Existing + Project Volumes (30% internal capture rate) 
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TABLE 14:  EXISTING + PROJECT INTERSECTION LEVEL OF SERVICE (PRIOR TO MITIGATION) 
Intersection & Move- Peak County CMP
(Analysis)1 ment Hour Delay2 LOS3 Delay2 LOS3 Delta4 CM Vol5 Sig6 Sig7

1) SR-76 (Pala Rd) at SB LR AM 86.1 F 118.7 F NA 0 No NA
Via Monserate (U) SB LR PM 91.4 F 138.0 F NA 0 No NA

All AM 5.0 A 6.5 A 1.5 NA NA No
All PM 2.9 A 4.0 A 1.1 NA NA No

2) SR-76 (Pala Rd) at All AM 12.9 B 13.6 B 0.7 NA No No
Gird Rd (S) All PM 12.6 B 13.6 B 1.0 NA No No
3) SR-76 (Pala Rd) at SB LR AM 22.6 C 24.9 C NA 0 No NA
Sage Rd (U) SB LR PM 33.0 D 39.8 E NA 0 No NA

All AM 0.2 A 0.3 A 0.1 NA NA No
All PM 0.4 A 0.5 A 0.1 NA NA No

4) SR-76 (Pala Rd) at All AM 29.7 C 33.9 C 4.2 NA No No
Old Hwy 395 (S) All PM 30.2 C 36.3 C 6.1 NA No No
6) SR-76 (Pala Rd) at All AM 27.5 C 29.1 C 1.6 NA No No
I-15 SB Ramps (S) All PM 28.4 C 28.9 C 0.5 NA No No
7) SR-76 (Pala Rd) at All AM 22.4 C 28.6 C 6.2 NA No No
I-15 NB Ramps (S) All PM 46.7 D 63.7 E 17.0 NA Yes Yes
8) SR-76 (Pala Rd) at NB LTR AM 12.2 B 15.0 B NA 29 No No
Pankey Road (U) NB LTR PM 14.6 B 26.2 D NA 36 No No

SB LTR AM 0.0 A 13.1 B NA 29 No No
SB LTR PM 0.0 A 17.8 C NA 15 No No

9) SR-76 (Pala Rd) at All AM DNE NA 16.1 B NA NA No No
Horse Ranch Creek Rd (S) All PM DNE NA 20.3 C NA NA No No
10) SR-76 (Pala Rd) at SB LR AM 10.5 B 10.8 B 0.3 5 No No
Rice Canyon Road (U) SB LR PM 12.4 B 13.1 B 0.7 5 No No
11) SR-76 (Pala Rd) at NB LR AM 11.4 B 12.6 B 1.2 15 No No
Couser Canyon Road (U) NB LR PM 13.5 B 15.5 C 2.0 13 No No
12) Old Highway 395 at EB LTR AM 11.0 B 14.2 B NA 34 No No
Pala Mesa Dr (U) EB LTR PM 11.1 B 18.2 C NA 40 No No

East leg completed WB LTR AM DNE NA 17.5 C NA 94 No No
with project WB LTR PM DNE NA 24.3 C NA 160 No No

14) Old Highway 395 at WB LTR AM 10.8 B 11.3 B NA 131 No No
Stewart Canyon Road (U) WB LTR PM 11.9 B 16.7 C NA 126 No No
15) Old Highway 395 at EB LR AM 18.4 C 39.5 E NA 20 Yes NA
Reche Road (U) EB LR PM 35.9 E 219.2 F NA 45 Yes NA

All AM 10.6 B 17.6 B 7.0 NA NA No
All PM 17.6 B 77.9 F 60.3 NA NA Yes

19) Mission Road at SB L AM 12.2 B 12.8 B 0.6 NA No No
Old Highway 395 (S) SB L PM 27.3 C 40.7 D 13.4 NA No No
20) Mission Road at SB LTR AM 20.6 C 34.8 D 14.2 NA No No
I-15 SB Ramps (S) SB LTR PM 19.3 B 36.6 D 17.3 NA No No
21) Mission Road at All AM 17.2 B 19.0 B 1.8 NA No No
I-15 NB Ramps (S) All PM 37.5 D 49.1 D 11.6 NA No No
22) Stewart Canyon Rd at EB LR AM 8.7 A 9.3 A NA 88 No No
HRCR/Pankey Road (U) EB LR PM 8.7 A 9.6 A NA 180 No No
23) Horse Ranch Crk Rd at WB LR AM DNE NA 10.9 B NA No No No
Baltimore Oriole (U) WB LR PM DNE NA 13.3 B NA No No No
24) Horse Ranch Crk Rd at All-Way AM DNE NA 8.7 A NA No No No
Longspur Rd (U) All-Way PM DNE NA 11.9 B NA No No No
25) Horse Ranch Crk Rd at All-Way AM DNE NA 10.1 B NA No No No
Harvest Glen Ln (U) All-Way PM DNE NA 20.8 C NA No No No
26) Horse Ranch Crk Rd at WB LR AM DNE NA 10.7 B NA No No No
Pardee South Loop (U) WB LR PM DNE NA 11.9 B NA No No No
27) Horse Ranch Crk Rd at WB LR AM DNE NA 0.0 A NA No No No
School/Park Access (U) WB LR PM DNE NA 0.0 A NA No No No
28) Horse Ranch Crk Rd All-Way AM DNE NA 10.1 B NA No No No
at Street R (U) All-Way PM DNE NA 16.1 C NA No No No
29) Pankey/Pala Mesa Dr WB LR AM DNE NA 9.4 A NA No No No
at Street R (U) WB LR PM DNE NA 9.5 A NA No No No
34) SR-76 (Mission Ave) at All AM 18.9 B 19.4 B 0.5 NA No No
S. Mission Rd (S) All PM 21.5 C 22.1 C 0.6 NA No No
Notes: 1) Intersection Analysis - (S) Signalized, (U) Unsignalized 2) Delay - HCM Control Delay in seconds. 3) LOS:  Level of Service.  4) Delta is
the increase in delay from project. 5) CM Vol: Critical Movement Volume used to show project volumes on the critical movement.  6) County Sig: is 
the project have a calculated impact based on the critical volume (Yes or No).  7) CMP Sig: Congention Mangement Program significant impact
based on CMP criteria (Yes or No).   DNE: Does Not Exist.  NA: Not Applicable

Existing Existing + Project
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TABLE 15:  EXISTING + PROJECT SEGMENT ADT VOLUMES AND LEVEL OF SERVICE (PRIOR TO MITIGATION) 

Project County CMP
Segment Daily # of LOS E Daily Daily LOS E Change Sig Sig

Volume Lanes Capacity Volume Volume Capacity in V/C Impact? Impact?
Old Highway 395

East Mission Road to Reche Road Collector 5,155 2 16,200 0.318 C 2,580 7,735 16,200 0.477 D 0.159 No No
Reche Road to Stewart Canyon Road Collector 5,646 2 16,200 0.349 C 3,377 9,023 16,200 0.557 D 0.208 No No

Stewart Canyon Road to Tecalote Lane Collector 6,405 2 16,200 0.395 C 714 7,119 16,200 0.439 D 0.044 No No
Tecalote Lane to Pala Mesa Drive Collector 6,603 2 16,200 0.408 C 817 7,420 16,200 0.458 D 0.050 No No

Pala Mesa Drive to SR-76 (Pala Road) Collector 8,302 2 16,200 0.512 D 1,190 9,492 16,200 0.586 D 0.073 No No
Stewart Canyon Road

Old Hwy 395 to Horse Ranch Creek Rd Collector 590 2 16,200 0.036 A 2,959 3,549 16,200 0.219 B 0.183 No No
Pankey Road

Street R/Pankey Place to SR-76 (Pala Rd) Collector NA (2) 0 NA NA 483 483 16,200 0.03 A NA No No
SR-76 (Pala Road) to Shearer Crossing Light Collector 936 2 16,200 0.058 A 708 1,644 16,200 0.10 A 0.044 No No

Horse Ranch Creek Road
Stewart Canyon Rd to Baltimore Oriole (#23) Light Collector 40 (2) 16,200 0.002 A 3,062 3,102 16,200 0.19 B 0.154 No No
Baltimore Oriole (#23) to Longspur Rd (#24) (Boulevard 4.2A) NA (4) NA NA NA 5,764 5,764 27,000 0.21 Un 0.213 No No
Longspur Rd (#24) to Harvest Glen Ln (#25) (Boulevard 4.2A) NA (4) NA NA NA 8,806 8,806 27,000 0.33 Un 0.326 No No

Harvest Glen Ln (#25) to Intersection (#26) (Boulevard 4.2A) NA (4) NA NA NA 11,141 11,141 27,000 0.41 Un 0.413 No No
Intersection (#26) to Park/School (#27) (Boulevard 4.2A) NA (4) NA NA NA 10,421 10,421 27,000 0.39 Un 0.386 No No

Park/Sch (#27) to Street R/Pankey Pl (#28) (Boulevard 4.2A) NA (4) NA NA NA 10,421 10,421 27,000 0.39 Un 0.386 No No
Street R/Pankey Pl (#28) to SR-76 (Pala Rd) (Boulevard 4.2A) NA (4) NA NA NA 7,397 7,397 27,000 0.27 Un 0.274 No No

Pala Mesa Drive
Old Highway 395 to Street R/Pankey Pl (Light Collector) 0 (2) 16,200 0.000 A 3,017 3,017 16,200 0.19 B 0.186 No No

Street R/Pankey Place
Pala Mesa/Pankey to Horse Ranch Creek Rd (Light Collector) 0 (2) 16,200 0.000 A 3,988 3,988 16,200 0.25 B 0.246 No No

Notes: (proposed classification) or (proposed # of lanes). LOS: Level of Service.  V/C: Volume to Capacity ratio. CMP: Congestion Managmement Program (SANDAG).
Daily volumes is a 24 hour volume.  LOS for proposed classification is identified as "Un" as under capacity and "Ov" for over capacity. NA: Not Applicable.

V/C LOS V/C LOS

Sept 2005 
Circulation 

Element Class.

Existing Existing + Project

 
 
TABLE 16A:  EXISTING + PROJECT STATE ROUTE VOLUMES AND LEVEL OF SERVICE AM (PRIOR TO MITIGATION, BUT 
WITH GRANITE IMPROVEMENT) 
State Route 76 Lanes in  AM (Eastbound) Project Change In AM (Westbound) Project Change In

Study Limits each dir Vol Dir Cap v/c LOS Vol E+P v/c LOS v/c Sig Vol Dir Cap v/c LOS Vol E+P v/c LOS v/c Sig

Mission Rd to Via Monserate 1 745 EB 950 0.78 D 47 792 0.83 D 0.05 No 901 WB 950 0.95 E 46 947 1.00 E 0.05 Yes

Via Monserate to Gird Rd 1 808 EB 950 0.85 D 49 857 0.90 E 0.05 Yes 895 WB 950 0.94 E 51 946 1.00 E 0.05 Yes

Gird Rd to Sage Rd 1 740 EB 950 0.78 D 49 789 0.83 D 0.05 No 542 WB 950 0.57 C 51 593 0.62 C 0.05 No

Sage Rd to Old Hwy 395 1 760 EB 950 0.80 D 49 809 0.85 D 0.05 No 534 WB 950 0.56 C 51 585 0.62 C 0.05 No

Old Hwy 395 to I‐15 SB Ramps 2 1507 EB 2050 0.74 D 24 1531 0.75 D 0.01 No 665 WB 2028 0.33 B 18 683 0.34 B 0.01 No

I‐15 SB Ramps to I‐15 NB Ramps 1 844 EB 950 0.89 E 83 927 0.98 E 0.09 Yes 539 WB 950 0.57 C 157 696 0.73 D 0.17 No

I‐15 NB Ramps to Pankey Rd 2 559 EB 3100 0.18 A 201 760 0.25 A 0.06 No 606 WB 3030 0.20 A 228 834 0.28 A 0.08 No

Pankey Rd to Horse Ranch Creek Rd 2 589 EB 1806 0.33 B 220 809 0.45 B 0.12 No 540 WB 2028 0.27 A 219 759 0.37 B 0.11 No

Horse Ranch Creek Rd to Rice Cyn 1 588 EB 950 0.62 C 40 628 0.66 C 0.04 No 539 WB 950 0.57 C 45 584 0.61 C 0.05 No

Rice Cyn to Couser Cyn 1 589 EB 950 0.62 C 38 627 0.66 C 0.04 No 540 WB 950 0.57 C 40 580 0.61 C 0.04 No
Source:  SANDAG Hwycov 2007.  Notes: Dir = Direction.  Vol = Volume.  Cap = Capacity.  v/c = volume to capacity ratio. LOS = Level of Service.  
 
TABLE 16B:  EXISTING + PROJECT STATE ROUTE VOLUMES AND LEVEL OF SERVICE PM (PRIOR TO MITIGATION, BUT 
WITH GRANITE IMPROVEMENT) 
State Route 76 Lanes in  PM (Eastbound) Project Change In PM (Westbound) Project Change In

Study Limits each dir Vol Dir Cap v/c LOS Vol E+P v/c LOS v/c Sig Vol Dir Cap v/c LOS Vol E+P v/c LOS v/c Sig

Mission Rd to Via Monserate 1 1064 EB 950 1.12 F 73 1137 1.20 F 0.08 Yes 618 WB 950 0.65 C 64 682 0.72 D 0.07 No

Via Monserate to Gird Rd 1 1077 EB 950 1.13 F 79 1156 1.22 F 0.08 Yes 786 WB 950 0.83 D 67 853 0.90 E 0.07 Yes

Gird Rd to Sage Rd 1 645 EB 950 0.68 C 79 724 0.76 D 0.08 No 742 WB 950 0.78 D 67 809 0.85 D 0.07 No

Sage Rd to Old Hwy 395 1 638 EB 950 0.67 C 79 717 0.75 D 0.08 No 768 WB 950 0.81 D 67 835 0.88 E 0.07 Yes

Old Hwy 395 to I‐15 SB Ramps 2 816 EB 2050 0.40 B 32 848 0.41 B 0.02 No 1258 WB 2028 0.62 C 33 1291 0.64 C 0.02 No

I‐15 SB Ramps to I‐15 NB Ramps 1 718 EB 950 0.76 D 135 853 0.90 E 0.14 Yes 1153 WB 950 1.21 F 199 1352 1.42 F 0.21 Yes

I‐15 NB Ramps to Pankey Rd 2 696 EB 3100 0.22 A 343 1039 0.34 B 0.11 No 820 WB 3030 0.27 A 282 1102 0.36 B 0.09 No

Pankey Rd to Horse Ranch Creek Rd 2 631 EB 1806 0.35 B 346 977 0.54 C 0.19 No 897 WB 2028 0.44 B 307 1204 0.59 C 0.15 No

Horse Ranch Creek Rd to Rice Cyn 1 631 EB 950 0.66 C 61 692 0.73 D 0.06 No 897 WB 950 0.94 E 66 963 1.01 F 0.07 Yes

Rice Cyn to Couser Cyn 1 526 EB 950 0.55 C 55 581 0.61 C 0.06 No 930 WB 950 0.98 E 61 991 1.04 F 0.06 Yes
Source:  SANDAG Hwycov 2007.  Notes: Dir = Direction.  Vol = Volume.  Cap = Capacity.  v/c = volume to capacity ratio. LOS = Level of Service.  
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TABLE 17:  EXISTING + PROJECT FREEWAY VOLUMES AND LEVEL OF SERVICE (PRIOR TO MITIGATION) 

Freeway
Segment

Existing (Year 2006)
ADT

Peak Hour A M P M A M P M A M P M
Direction NB SB NB SB NB SB NB SB NB SB NB SB

Number of Lanes 4 4 4 4 4 4 4 4 4 4 4 4
Capacity (1) 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400
K Factor (2) 0.0619 0.0619 0.0738 0.0738 0.0619 0.0619 0.0738 0.0738 0.059 0.059 0.0723 0.0723
D Factor (3) 0.1653 0.8347 0.6398 0.3602 0.1653 0.8347 0.6398 0.3602 0.1989 0.8011 0.6955 0.3045

Truck Factor (4) 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.8977 0.8977 0.8977 0.8977
Peak Hour Volume 1,515 7,650 6,991 3,936 1,415 7,143 6,528 3,675 1,569 6,318 6,722 2,943
Volume to Capacity 0.161 0.814 0.744 0.419 0.150 0.760 0.694 0.391 0.167 0.672 0.715 0.313

LOS A D C A A C C A A C C A

Project Pk Hr Vol 156 118 167 221 71 59 83 103 118 139 208 166

Existing + Project
Peak Hour Volume 1,671 7,768 7,158 4,157 1,486 7,202 6,611 3,778 1,687 6,457 6,930 3,109
Volume to Capacity 0.178 0.826 0.761 0.442 0.158 0.766 0.703 0.402 0.179 0.687 0.737 0.331

LOS A D C B A C C A A C C A
Increase in V/C 0.017 0.013 0.018 0.024 0.008 0.006 0.009 0.011 0.013 0.015 0.022 0.018
Direct Impact? No No No No No No No No No No No No
CMP Impact? No No No No No No No No No No No No

Notes: (1) Capacity of 2,350 passenger cars per hour per lane (pcphpl) from Caltrans' Guide for the Preparation of Traffic Impact 
Studies, Dec 2002. (2) Latest K factor from Caltrans (based on 2005 data), which is the percentage of Annual Average Daily Traffic 
(AADT) in both directions. (3) Latest D factor from Caltrans (based on 2005 data), which when multiplied by K and ADT will provide peak 
hour volume. (4) Latest truck factor from Caltrans (based on 2000 data).  CMP: Congestion Management Program impact.

I-15 I-15 I-15

136,000 127,000 120,000

Rainbow Valley Blvd to Mission Rd Mission Rd to SR-76 (Pala Rd) SR-76 to Escondido Hwy (Old 395)

 
 
Under existing + project conditions, direct impacts are calculated based on the County of San Diego 
significance criteria where the project will add 50 or more directional peak hour trips at the 
following eight locations (two intersections and six state routes): 
 
Intersections 

1) Intersection of SR-76 (Pala Rd) / I-15 NB Ramp (LOS E PM) 
2) Intersection of Old Highway 395 / Reche Road (LOS E AM & LOS F PM) 

 
State Routes  

1) State Route 76 (Pala Rd) from S. Mission Road to Via Monserate (LOS E AM & LOS F 
PM) 

2) State Route 76 from Via Monserate to Gird Rd (LOS E AM & LOS F PM) 
3) State Route 76 from Sage Rd to Old Hwy 395 (LOS E PM) 
4) State Route 76 from I-15 SB Ramp to I-15 NB Ramp (LOS E AM & LOS F PM) 
5) State Route 76 from Horse Ranch Creek Rd to Rice Canyon Rd (LOS F PM) 
6) State Route 76 from Rice Canyon Rd to Couser Canyon Rd (LOS F PM) 

 
Existing + project LOS calculations are included in Appendix K.   



 

   

  
                         LOS Engineering, Inc.                                                     Campus Park (TM 5338) Traffic Impact Study
                        Traffic and Transportation                       74           May 12, 2009

 

 

3.5  Cumulative Conditions 
 
This section will document the cumulative conditions. 
 

3.5.1 Cumulative Projects 
 
Cumulative projects were accounted for through a general plan summary approach where 
SANDAG provided a Series 10 Year 2030 model that included all cumulative projects that are 
consistent with the current land use plan, all inconsistent cumulative projects that will require a 
variance such as a General Plan Amendment, and all Casino projects that have been submitted to 
the County.  This cumulative traffic model approach is currently being utilized by the County for 
the General Plan Update.   
 
In addition to the aforementioned approach, a review of San Diego County records, ninety five (95) 
nearby cumulative projects were identified, which are anticipated to generate traffic and use 
identical roadways as the project.  The criteria for identifying the cumulative projects are included 
below with a list of the cumulative projects included in Table 18. 
 

1) Geographic boundary based on proximity to study roadways and to roadways that will feed 
toward or away from our project location (i.e. radius around project site and buffer around 
adjacent transportation corridors).  The buffer was applied to SR-76 from Olive Hill Road to 
just past Cole Grade Road and to Old Highway 395 from approximately the Rainbow area 
down to the Bonsall area.  
 

2) Reviewed available cumulative projects within this study area.  Withdrawn or denied 
cumulative projects were removed.  
 

3) These cumulative projects are considered to be cumulatively considerable from a CEQA 
stand point as they represent major projects contributing to the traffic study boundary.  This 
includes TPMs within the study boundary to provide a comprehensive approach. 
 

4) Casino projects that are not listed in the DPLU/DPW cumulative traffic binders were 
researched and included. 
 

5) Non daily traffic generators were excluded (i.e. cell sites). 
 

6) Projects requiring GPAs (i.e. Meadowood, Campus Park West, Warner Ranch, Pala Mesa 
Resort) and Casino projects were confirmed as being included in the Cumulative Map 
model by reviewing the list of inconsistent and Casino projects included in Appendix L.  

 
TABLE 18:  CUMULATIVE PROJECTS 

# 
Project 
Reference 

Project 
Name 

Location 
Area 
(acres) 

Proposed 
Improvements 

1 TM 5354 
GPA 04-02 

Meadowood 
 

Just north of SR 
76, 0.25 mile 
east of I-15 

389.8 

Mixed-use development, including: 
355 single family dwelling units, 503 
multi-family dwelling units, an 
Elementary School and a small 
neighborhood park. 
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# 
Project 
Reference 

Project 
Name 

Location 
Area 
(acres) 

Proposed 
Improvements 

2 

TM 5424,  
S 05-014,  
SPA 05-001 
GPA   
05-003 
REZ  
05-005 

Campus 
Park West 

Northeast 
quadrant of I-15 
and SR 76 
 

118.5 

Mixed-use development including 
approximately 395 MFR units, 110,000 
s.f. General Commercial, 10 acres 
Highway Commercial and 300,000 s.f. 
Office Professional.  Located mostly 
north of SR-76 with a portion south of 
SR-76. 

3 

TM 5187 
RPL11 
SPA 99-005 
MUP 99-020 
REZ  
99-020 
MUP/REZ 04-
024 

Pala Mesa 
Highlands 

West of Old 
Highway 395 
between Pala 
Mesa Drive and 
Via Belamonte 

84.6 

Maximum of 130 SFR. 
Density 1.6 DU/acre. 
Lot sizes vary from 5,500 s.f. to 23,500 
s.f., two parks totaling 4.3 acres, trails, 
36.5 acres of open space.  SPA to allow 
clustering. 

4 TM 4729 
RPL3 TE Tedder TM 

South side of 
Pala Mesa Drive, 
west of I-15 and 
east of Daisy 
Lane 

29.5 Split lot into 13 SFR lots, ranging in 
size from 1.0 to 6.43 acres net. 

5 TPM 20830 Hukari 
subdivision 

Northern 
terminus of 
Mountain View 
Road and West 
Lilac Road on 
west side of 
Bonsall 

30 

Minor residential subdivision with road 
improvements. 
4 SFR lots plus one remainder lot  
(3.4 to 7.7 net acres each). 
 

6 TM 5532 
S 07-012 

Fallbrook 
Ranch 

East of Old 
Highway 395 
and Sterling 
View Drive (at 
Mission Road), 
Fallbrook 

 11 SFR lots 

7 MUP 03-127 
Los 
Willows Inn 
and Spa 

532 Stewart 
Canyon Road  Add additional units to a Bed and 

Breakfast 

8 TPM 20411 Reeve TPM 2987 Sumac 
Road, Fallbrook 8.8 Minor residential subdivision. 

3 SFR lots (2-acres minimum). 

9 TPM 20491 Evans TPM 

West side of 
Sage Road 
between Sumac 
Road and  
Pala Road, 
Fallbrook 

4.10 
Minor subdivision into 2 residential/ 
agricultural parcels (2.00 and 2.10 
acres).  Private septic system. 

10 TPM 20841 Bridge Pac 
West I TPM 

3321 Sage Road, 
Fallbrook 15.90 

Minor residential subdivision. 
4 SFR lots plus one remainder lot  
(2.04, 2.08, 2.12, 2.14 and remainder 
7.08 net acres each). 
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# 
Project 
Reference 

Project 
Name 

Location 
Area 
(acres) 

Proposed 
Improvements 

11 

SPA 03-005 
R 00-000 
MUP 00-000 
P 74-120W1 

P 74-121M10 ; 
MUP 03-006; 
MUP 04-005 

Pala Mesa 
Resort 

2001 Old 
Highway 395 at 
Tecalote Lane, 
north of SR 76 
and immediately 
west of I-15, 
Fallbrook 

181.2 

Specific Plan Amendment for 
modification and construction of new 
recreation and resort-related facilities.  
Addition of 186 resort rooms and 
wedding facility.  Expansion of resort 
by 6 acres.  

12 TPM 20431 
S 98-006 Lung TPM 

 
Citrus Drive and 
Calle Canonero, 
Fallbrook 
 

10.7 Minor residential subdivision. 
2 SFR lots (6.7 and 4.0 acres) 

13 TPM 20440 Chipman 
TPM 

East side of 
Citrus Lane 
between Peony 
Drive and Dos 
Ninos, Fallbrook 

13.54 

Minor residential subdivision. 
4 SFR lots plus one remainder lot, 
ranging from 2.13 to 2.85 net acres 
each and remainder 4.00 net acres.  
Septic system. 

14 TPM 20484 Bierman 
TPM 

4065 Calle 
Canonero, 
Fallbrook, south 
of Vern Drive 
and west of 
Lorita Lane  

9.91 
Minor residential subdivision. 
4 SFR lots, ranging from 2.01 to 2.19 
net acres each.  Septic system. 

15 S 04-026 Cooke 
Residence 

3974 Citrus 
Drive between 
Wilt Road and 
Vern Drive 

N/A 4,723 s.f. SFR 

16 TPM 20581 Treister 
TPM 

Donut-shaped 
parcel 
surrounding 401 
Ranger Road, 
Fallbrook 

21.81 Minor residential subdivision. 
4 SFR lots plus one remainder lot. 

17 TPM 20793 
03-02-068 

Mission 
Ridge Road 
TPM 

235 Mission 
Ridge Road 
east of I-15 off 
Mission Road, 
Fallbrook 

19.55 Minor residential subdivision. 
4 SFR lots. 

18 TM 5413 Rancho 
Alegre TPM 

West side of 
Ranger Road 
approx. 0.4 mile 
north of Reche 
Road 

70 

Part of 116-acre subdivision (33 lots). 
This project consists of 20 lots in the 
eastern portion of property and 
proposes a different street alignment, 
grading, and lot arrangement. 

19 TPM 20853 Rarick TPM 3261 Reche 
Road, Fallbrook 8.77 

Minor residential subdivision. 
4 SFR lots (ranging from 2.02 to 2.25 
acres each).  Septic system. 

20 TPM 20936 Fernandez 
TPM 

3838 Foxglove 
Lane, Fallbrook 10.4 

Minor residential subdivision. 
4 SFR lots.  Minimum lot size 2 acres. 
2 existing SFR on site. 
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# 
Project 
Reference 

Project 
Name 

Location 
Area 
(acres) 

Proposed 
Improvements 

21 TPM 20944 Rabuchin 
TPM  

4065 Calle 
Canonero, 
Fallbrook 

9.91 Subdivision of 2 lots into 4 SFR lots.  
Existing SFR on site 

22 NA Pala Casino 
Pala Road and 
Pala Mission 
Road 

TBD 187,300 s.f. casino, hotel, theater. 

23 

MUP  
87-021 RPL2 

REZ P87-001 
RPL2 

Rosemary’s 
Mountain/ 
Palomar 
Aggregates 
Quarry 

North side of SR 
76, 1.25 miles 
east of  
I-15 

96.4 

Aggregate rock quarry and processing 
plants for concrete and asphalt.  
Approximately 22 million tons of rock 
would be mined over 20 years.  
Realignment of SR 76 from Project site 
west to I-15.  Reclamation Plan to 
designate lower portion of site as water 
storage reservoir after completion of 
mining activities.   

24 TPM 20542 

Patapoff 
Minor 
Residential 
Subdivision  

Southern end of 
Rainbow Hills 
Road 

59.1 
Subdivide property into four parcels of 
4.3 acres, 4.2 acres, 9.6 acres, 8 acres, 
and a 33-acre parcel 

25 TM 5321 Prominence 
at Pala 

Pala Del Norte 
Road. 1/3 mile 
north of SR-76 
and 
approximately 
two miles west 
of the Pala 
Indian 
Reservation 

346.6 
Subdivide the property into 30 SFR 
and two open space lots ranging in size 
from 4 to 96 acres 

26 NA 

Palomar 
College N. 
Education 
Center 
District 
Master Plan 

East side of I-15 
between Pankey 
Road and Pala 
Mesa Heights 
Drive 

85 

New Community College campus to 
serve approximately 12,000 students, 
to include classroom and 
administration buildings, parking, open 
space, athletic fields, and off-site road, 
water and sewer improvements. 

27 NA 

Caltrans 
Realign-
ment of SR 
76 

From I-15 to 
west of Rice 
Canyon Road 

NA 
Realignment and widening of roadway, 
improvements to northbound I-15 on- 
and off-ramp. 

28 NA 

San Luis 
Rey 
Municipal 
Water 
District (SL 
RMWD) 
Water, 
Wastewater 
& Recycled 
Water 
Master Plan 

SLRMWD 
service area and 
vicinity, north 
and south of SR-
76 between I-15 
and Pala 
Temecula Road 

Over 
3,000 

Exploration of pipeline and water 
storage options. 
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# 
Project 
Reference 

Project 
Name 

Location 
Area 
(acres) 

Proposed 
Improvements 

29 TM 5231  
Canonita Drive 
and Old Hwy 
395, Fallbrook 

30.48  39 condo units 

30 TM 5276  
Aqueduct Road 
and Via Urner, 
Bonsall 

12.8  8 SFR lots 

31 TM 5346  
Old Hwy 395 
and Via Urner, 
Bonsall 

38.4  9 SFR lots 

32 TM 5410 Marquart 
Ranch 

West Lilac Road 
and Mesa Lilac 
Road, Bonsall 

44.2  
9 SFR lots.  Includes improvements to 
West Lilac Road and Mesa Lilac Road, 
and drainage improvements. 

33 TM 5449 Fallbrook 
Oaks 

Reche Road and 
Ranger Road, 
Fallbrook 

26  19 SFR lots 

34 TM 5469 Ridge Creek 
Drive 

Ridge Creek east 
of Live Oak Park 
Road and Ridge 
Drive, Fallbrook 

30.4  14 SFR lots 

35 TM 5499 Club Estates 

SR 76 east of 
Cole Grade 
Road at Pauma 
Valley Drive 

48.3  31 SFR lots 

36 TM 5540; 
MUP 07-007 

Oak Tree 
Ranch TM 

15560 Spring 
Valley Road 9.95 24 SFR 

37 TM 5545 Turnbull 
TM 

32979 Temet 
Drive 22.9 17 lots 

38 TPM 20913 Wexler 
TPM  2.54 4 lots 

39 TM 5223 
MUP 00-030 

Shadow 
Run Ranch 

Shadow Run 
Ranch, SR-76 
and Adams 
Drive, Pala 

263  

54 SFR lots and 2 open space lots.  
MUP filed concurrently for Planned 
Residential Development that would 
cluster residential development on 
minimum 2-acre lots. 

40 TPM 20896 Diana Acres 
Adams Drive off 
SR-76, Pauma 
Valley 

 3 lots 

41 TPM 20804 Hunter 
Subdivsion 

15550 Adams 
Drive 7.5 3 lots 

42 TPM 20538 Burge TPM 34487 Citracado 
Drive, Pala 12.58 4 lots plus remainder 

43 MUP 99-001 

Pauma 
Valley 
Packing 
Company 

34188 Hampton 
Road 4.14 Packing and processing 
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# 
Project 
Reference 

Project 
Name 

Location 
Area 
(acres) 

Proposed 
Improvements 

44 TM 5223; 
MUP 00-030 

Shadow 
Run Ranch/ 
Schoepe-
Pauma TM 

15040 Adams 
Drive 263.17 13 lots 

45 TM 5508 Warner 
Ranch Pala-Pauma 513  732 SFR lots, 168 condo units, 

community park, fire station lot 

46 CASINO 
Pauma 
Casino and 
Hotel 

Approximately 
11 miles east of 
I-15 along SR-76 

 400 room hotel and 171,000 s.f. casino 

47 TPM 20451 

De 
Jong/Pala 
Minor 
Subdivision 

Canonita Drive 
between I-15 and 
Tecalote Drive 

5.62 
Minor residential subdivision. 
3 SFR lots  (1.03, 2.06 and  2.31 net 
acres each). 

48 TPM 20800 

Crossroads 
Investors 
Minor 
Subdivision 

Ranger Road, 
Fallbrook 15.5 

Minor residential subdivision. 
4 SFR lots plus one remainder lot.  
Existing SFR and grove on site 

49 

TM 
5217/5225/ 
5227/5228 
MUP  
00-027 

Chaffin/Red 
Mountain 
Ranch Sub-
divisions 

Rainbow Glen 
Road and Red 
Mountain Dam 
Road, Fallbrook 

455.9 

TM 5217: Residential development 
with 29 SFR lots (2.28 to 18.33 acres) 
and 2 biological open space zones. 
TM 5225: 55 acres divided into 6 SFR 
lots (8.1 to 13.9 acres). 
TM 5227: 44.5 acres divided into 4 
SFR lots (8.08 to 13.71 acres each). 
TM 5228: 19.1 acres divided into 2 lots 
(8.4 and 10.7 acres). 

50 TPM 20505 John Collins 
TPM 

Margarita in 
Fallbrook 8.29 2 lots 

51 TPM 21085 
Brannon 
Trust TPM 
Remai 

411 Yucca Road, 
Fallbrook  4+ lots  

52 TPM 20976 Dien N Do 
TPM 

405 Ranger 
Road  4+ lots  

53 TPM 20373 Tim Rosa 
TPM 

2973 Los Alisos 
Drive 13 4 lots plus remainder 

54 TPM 20427 Leising 
TPM 1246 Via Vista 10.83 4 lots 

55 TPM 20434 Atteberry 
TPM 

1166 Sierra 
Bonita 9 3 lots 

56 TPM 20980 Johnson 
TPM  

3035 Trelawney 
Lane  2 lots 

57 TPM 20381 Chipman 
TPM 

Camino Zasa, 
Fallbrook 24.5 4 lots plus remainder 

58 TPM 21047 

American 
Lotus 
Bhuddist 
Association 
TPM 

Reche Road at 
Rabbit Hill, 
Fallbrook 

 4 lots plus remainder lot 
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# 
Project 
Reference 

Project 
Name 

Location 
Area 
(acres) 

Proposed 
Improvements 

59 TM 5547 Reche Road 
TM 

3129 Reche 
Road, Bonsall 33.5 12 SFR lots 

60 TM 5158; 
RPL3 

Palisades 
Estates 

3880 Dos Niños 
Road/Elevado 
Road 

408.4 51 lots 

61 TPM 19742 
Dion TPM 
and time 
extension 

3562 Canonita 
Drive 7.5 2 lots 

62 TPM 20476 
Patricia 
Daniels 
TPM 

3609 Canonita 
Road, Fallbrook 13.2 4 lots plus remainder 

63 TPM 20443 Cameron 
Subdivision 

2644 Vista de 
Palomar, 
Fallbrook.  
North side of 
Vista de Palomar 
between Post 
Hill and Via 
Rancheros 

11.31 
Minor residential subdivision. 
3 SFR lots (2.22, 2.44 and 6.37 acres 
each).  Septic system. 

64 TPM 20473 Tesla Gray 
TPM 

East end of Vista 
de Palomar, and 
north end of Old 
Post Road, 
Fallbrook 

28.91 
Minor residential subdivision. 
4 SFR lots plus one remainder lot.  
Future development of 5 SFR 

65 TPM 20592 Aspel TPM 3107 Old Post 
Road, Fallbrook 7.32 Minor residential subdivision. 

2 SFR lots (2.09 and 5.20 acres each). 

66 TPM 20317 
James 
Patapoff 
TPM 

2639 Via Alicia, 
Fallbrook 16.8 Subdivision of 16.8 acres into 4 lots 

plus a remainder lot 

67 TPM 20503 

Yew Tree 
Spring 
Water 
Corporation 

3573 Diego 
Estates Drive, 
Fallbrook 

7.48 3 residential lots 

68 TPM 20610 
Haugh, 
Granger 
TPM 

Fallbrook 12.94 4 lots 

69 TPM 20614; 
RPL1 

Brown, Lee 
& Karen, 
TPM 

3850 Gird Road 6.46 3 lots 

70 TPM 20648 Pepper 
Drive TPM 

3926 
Flowerwood 
Lane 

1.39 4 residential lots 

71 TM 4971 
Surf 
Properties 
TM 

3545 Vista 
Corona 46.89 15 lots 

72 TM 4908  Brook Hills 
TM 

4061 La Cañada 
Road, Fallbrook 96.71 35 lots 
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# 
Project 
Reference 

Project 
Name 

Location 
Area 
(acres) 

Proposed 
Improvements 

73 MUP 02-011 
Latter-Day 
Saints/Via 
Monserate 

Fallbrook 7.96 17,000 sq. ft. church and meeting 
rooms 

74 TM 4976; 
RPL4 

Leeds and 
Strausss TM 

North side of 
Olive Hill Road, 
near intersection 
with SR-76, 
Bonsall 

45.76 17 SFR lots – TM time extension until 
09/13/2009 

75 TM 5398 Murray 
Davidson 

3956 Pala Mesa 
Road, Bonsall 4.28 7 lots 

76 TPM 20173 
Shamrock 
Partners 
TPM 

Shamrock Road, 
Bonsall 10 3 lots 

77 TPM 20851 Crook TPM 32179 Shamrock 
Road  5 lots 

78 TPM 20729 
Tabata 
Bonsall 
TPM RPL1 

5546 Mission 
Road 33.75 4 lots 

79 TPM 20874 

Berezousky 
TPM (311  
Same as one 
in original 
latch) 

4040 Pala Mesa 
Drive, Fallbrook 3.11 Subdivision of 3.11 acre into 4 

residential lots.  Existing SFR on site 

80 TPM 20932 
Murray 
Davidson 
TPM 

3956 Pala Mesa 
Road, Fallbrook  Subdivision of 1 lot into 4 SFR lots 

plus a remainder lot 

81 TPM 21076 Sumac 
TPM 

3111 Sumac 
Road  4 lots 

82 S 03-024 Janikowski 
SFR 

9686 Pala Road 
(SR 76), 
Fallbrook,  
on north side of 
SR 76 

5.12 3,200 s.f. SFR 

83 TPM 19827 
Kratochvid 
TPM; 
expired map 

Old Highway 
395 12.3 4 lots 

84 TPM 20319 Kohl TPM 
7641 Mount 
Ararat Way, 
Bonsall 

9.71 4 lots plus remainder 

85 TPM 20541 Woodhead 
TPM 

Mt. Ararat Way, 
Bonsall 12.54 4 lots plus remainder 

86 TPM 20596 Rockefeller 
TPM 

9590 Lilac Way, 
VC 5 2 lots 

87 TPM 20763 McNulty 
TPM 

32171 Dos 
Niñas 5.19 2 lots 

88 TPM 20799 
Stehly 
Caminito 
Quieto TPM 

32009 Camto 
Quieto at West 
Lilac Road 

11.69 4 lots 
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# 
Project 
Reference 

Project 
Name 

Location 
Area 
(acres) 

Proposed 
Improvements 

89 TPM 20845 Sanders 
TPM 

West Lilac 
Road, 1.25 miles 
west of Old 
Highway 395 

 4 lots plus remainder lot 

90 S 02-061 
Pala 
Shopping 
Center 

On Old Highway 
395 just 
northwest of the 
intersection of I-
15 and SR 76 

3.88 
Addition of 5 commercial buildings to 
an existing commercial site with 
grocery store. 

91 TM 5489 Monserate 
TM 

3624 Monserate 
Hill Road 24.6 7 SFR 

92 TPM 21075 

Dimitri, 
Diffendale, 
and Kirk 
TPM 

Monserate Hill 
Road and 
Monserate Place 

 4 lots 

93 TPM 20994 Madrigal 
TPM 

1055 Rainbow 
Valley 
Boulevard near 
Old Hwy 395 

 3 lots 

94 MUP 07-009 Singh 
Power Plant 

4 miles NE of I-
15 on Pala Del 
Norte Road, 
north of SR 76 

8.5 Power Generation facility 

95 37-AA-0032 Gregory 
Landfill  

Approximately 
3.5 miles east of 
I-15 on SR-76 

1,770  Landfill site for solid waste 

TM = Tentative Map; S = Site Plan; REZ = Rezone; MUP = Major Use Permit; TPM = Tentative Parcel Map; ZAP = 
Minor Use Permit; RPL = Replacement Map; MFR = multi-family residential; SFR = single-family residential 
NA = Not available 
 

The individual cumulative project locations are shown on Figure 20.  The higher plot volumes from 
the SANDAG Series 10 Year 2030 cumulative map and Series 11 model were used for the analysis 
(volume comparison tables and plot volumes are included at the end of Appendix L).  Manual 
adjustments were made to the traffic model output along Horse Ranch Creek Road, Pala Mesa 
Drive, and Pankey Place/Street R based on detailed driveway locations and residential connector 
streets for Meadowood and Palomar College instead of relying on the traffic models limited number 
of centroid connectors that can concentrate segment volumes.  The combined cumulative project 
volumes are shown on Figures 21a, 21b, and 21c. 
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Figure 20:  Cumulative Project Locations 

 
              Source: Helix
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Figure 21a:  Cumulative Project Volumes 
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Figure 21b:  Cumulative Project Volumes 
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Figure 21c:  Cumulative Project Volumes 
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3.5.2 Existing + Cumulative Conditions Analysis 
 
The existing + cumulative traffic conditions were determined by adding the SANDAG traffic model 
cumulative traffic volumes onto the existing traffic.  The previously described 95 cumulative 
projects are included in the SANDAG model. 
 
Roadway improvements already under construction (widening of SR-76 from 2 to 4 lanes by the 
Granite Construction Company) or roadway improvements needed to achieve access to the project 
(Horse Ranch Creek Road, Pala Mesa Drive, Pankey Place and all associated internal intersections) 
were incorporated into the analysis.  These configurations are shown in Figures 22a, and 22b.  
Other roadway improvements are planned by the Pala Tribe and Caltrans; however, these 
improvements were not incorporated into the analysis.  Documents describing the planned 
improvements by other cumulative project applicants are included in Appendix M.  The other 
cumulative project improvements not included in this analysis include (with a brief summary of the 
improvement): 

1) Pala Tribe (various improvements along SR-76) 
2) Palomar College (Horse Ranch Creek Road and other off-site) 
3) Caltrans SR-76 Middle Project (widen SR-76 to 4 lanes from Melrose Drive to S. 

Mission Road ) 
4) Caltrans SR-76 East Project (widen SR-76 to 4 lanes from S. Mission Road to the 

easterly ramps at I-15, including the interchange). 
 
Unknown improvements from other cumulative projects that will generate significant amounts of 
traffic are also not included.  The other significant cumulative projects include (with cumulative 
project reference): 

1) Meadowood (#1) 
2) Campus Park West (#2) 
3) Pala Mesa Resort (#11) 
4) Palomar College (#26) 
5) Warner Ranch (#45) 
6) Pauma Tribe (#46) 
7) Pala Shopping Center (#90) 
8) Gregory Landfill (#95) 

 
The reader should note that this is a conservative (i.e., assessed impacts are greater) cumulative 
analysis in that it includes all of the traffic projected as resulting from cumulative projects but does 
not assume the mitigation proposed by these other projects.  In other words, the analysis is 
conservative because existing, rather than projected improved roadway conditions, provide the basis 
for analysis.  The reader should also note that applications submitted to the County, and included 
within projected cumulative conditions, frequently assume higher densities (with higher associated 
traffic generation) than what is ultimately allowed following project approval.  
 
The peak hour intersection volumes and daily traffic volumes for this scenario of existing + 
cumulative projects are shown in Figures 23a, 23b, and 23c.  The LOS calculated for the 
intersections, roadway segments, state route segments, and freeway segments are shown in Tables 
19a, 19b, 20, 21, and 22, respectively. 
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Figure 22a:  Existing + Cumulative Planned Roadway Improvements 
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Figure 22b:  Existing + Cumulative Planned Roadway Improvements 
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Figure 23a:  Existing + Cumulative Volumes 
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Figure 23b:  Existing + Cumulative Volumes 
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Figure 23c:  Existing + Cumulative Volumes 
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37 (50) 80 (84)
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(120) (10) (86)
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TABLE 19A:  EXISTING + CUMULATIVE INTERSECTION LEVEL OF SERVICE (PRIOR TO MITIGATION) 
Intersection and Movement Peak
(Analysis)1 Hour Delay2 LOS3

1) SR-76 (Pala Rd) at SB LR AM >500 F
Via Monserate (U) SB LR PM >500 F

All AM >500 F
All PM >500 F

2) SR-76 (Pala Rd) at All AM 43.4 D
Gird Rd (S) All PM 97.7 F
3) SR-76 (Pala Rd) at SB LR AM 125.8 F
Sage Rd (U) SB LR PM >500 F

All AM 1.2 A
All PM 3.5 A

4) SR-76 (Pala Rd) at All AM 246.9 F
Old Hwy 395 (S) All PM 232.4 F
5) Old Hwy 395 at WB LR AM 25.6 D
Dulin Rd (U) WB LR PM 40.6 E
6) SR-76 (Pala Rd) at All AM 88.9 F
I-15 SB Ramps (S) All PM 120.2 F
7) SR-76 (Pala Rd) at All AM 73.3 E
I-15 NB Ramps (S) All PM 107.9 F
8) SR-76 (Pala Rd) at NB LTR AM >500 F
Pankey Road (U) NB LTR PM >500 F

SB LTR AM 29.7 C
SB LTR PM 165.9 F

9) SR-76 (Pala Rd) at All AM 16.3 B
Horse Ranch Creek Rd (U) All PM 15.3 B
10) SR-76 (Pala Rd) at SB LR AM 154.3 F
Rice Canyon Road (U) SB LR PM 472.0 F
11) SR-76 (Pala Rd) at NB LR AM 55.0 F
Couser Canyon Road (U) NB LR PM 233.2 F
12) Old Highway 395 at EB LTR AM >500 F
Pala Mesa Dr (U) EB LTR PM >500 F

WB LTR AM >500 F
WB LTR PM >500 F

13) Pala Mesa Dr at NB LTR AM 9.9 A
Sage Road (U) SB LTR AM 11.3 B

NB LTR PM 10.0 B
SB LTR PM 11.3 B

14) Old Highway 395 at WB LTR AM 118.1 F
Stewart Canyon Road (U) WB LTR PM >500 F
15) Old Highway 395 at EB LR AM >500 F
Reche Road (U) EB LR PM >500 F

All PM >500 F
All PM >500 F

16) Reche Road at NB LR AM 14.6 B
Tecalote Dr (U) NB LR PM 16.2 C
17) Reche Road at NB LR AM 14.8 B
Wilt Road (U) NB LR PM 18.2 C
18) Reche Road at All AM 15.7 B
Gird Road (S) All PM 15.0 B
19) Mission Road at SB L AM 45.1 D
Old Highway 395 (S) SB L PM 105.2 F
20) Mission Road at SB LTR AM 56.2 E
I-15 SB Ramps (S) SB LTR PM 41.6 D
21) Mission Road at All AM 26.5 C
I-15 NB Ramps (S) All PM 84.8 F
Continued On Next Page

Existing + Cumulative
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TABLE 19B:  EXISTING + CUMULATIVE INTERSECTION LEVEL OF SERVICE (PRIOR TO MITIGATION) 
Intersection and Movement Peak
(Analysis)1 Hour Delay2 LOS3

22) Stewart Canyon Rd at EB LR AM 9.9 A
HRCR/Pankey Road (U) EB LR PM 10.7 B
23) Horse Ranch Crk Rd at WB LR AM 13.7 B
Baltimore Oriole (U) WB LR PM 13.6 B
24) Horse Ranch Crk Rd at All-Way AM 17.4 B
Longspur Rd (U) All-Way PM 15.7 B
25) Horse Ranch Crk Rd at All-Way AM 15.5 B
Harvest Glen Ln (U) All-Way PM 15.9 B
26) Horse Ranch Crk Rd at WB LR AM 15.9 B
Pardee South Loop (U) WB LR PM 14.7 B
27) Horse Ranch Crk Rd at WB LR AM 11.8 B
School/Park Access (U) WB LR PM 12.7 B
28) Horse Ranch Crk Rd All-Way AM 6.8 A
at Street R (U) All-Way PM 8.5 A
29) Pankey/Pala Mesa Dr WB LR AM 23.2 C
at Street R (U) WB LR PM 34.8 C
30) SR-76 (Mission Ave) at All AM 128.2 F
Melrose Drive (S) All PM 78.0 E
31) SR-76 (Mission Ave) at All AM 276.0 F
E. Vista Way (S) All PM 254.9 F
32) SR-76 (Mission Ave) at All AM 308.6 F
North River Rd (S) All PM 256.5 F
33) SR-76 (Mission Ave) at All AM 232.6 F
Olive Hill Rd (S) All PM 176.8 F
34) SR-76 (Mission Ave) at All AM 39.6 D
S. Mission Rd (S) All PM 80.3 F
35) Reche Rd at SB LR AM 36.8 E
Live Oak Park Rd (U) SB LR PM 22.8 C
36) Reche Rd at All AM 26.5 C
Green Canyon Norte (S) All PM 24.3 C
37) SR-76 (Pala Rd.) at All AM 35.2 D
Pala Mission Rd. (S) All PM 40.4 D
Notes: 1) Intersection Analysis - (S) Signalized, (U) Unsignalized 2) Delay - HCM Control Delay in seconds. 3) LOS: Level of Service.
DNE: Does Not Exist.  NA: Not Applicable

Existing + Cumulative
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TABLE 20:  EXISTING + CUMULATIVE SEGMENT ADT VOLUMES AND LEVEL OF SERVICE (PRIOR TO MITIGATION) 
Existing # of Lanes

Segment [Proposed by Daily LOS E
Other Projects] Volume Capacity

Dulin Road
Old Highway 395 to Pankey Road Light Collector 2 6,992 16,200 0.43 C

Old Highway 395
East Mission Road to Reche Road Collector 2 17,320 16,200 1.07 F

Reche Road to Stewart Canyon Road Collector 2 19,923 16,200 1.23 F
Stewart Canyon Road to Tecalote Lane Collector 2 16,886 16,200 1.04 F

Tecalote Lane to Pala Mesa Drive Collector 2 18,583 16,200 1.15 F
Pala Mesa Drive to SR-76 (Pala Road) Collector 2 19,710 16,200 1.22 F

SR-76 (Pala Road) to Dulin Road Collector 2 14,401 16,200 0.89 E
Dulin Road to W. Lilac Road Rural Collector 2 16,705 16,200 1.03 F

Reche Road
Green Canyon Norte to Live Oak Park Road Rural Collector 2 13,202 16,200 0.81 E

Live Oak Park Road to Gird Road Rural Collector 2 11,399 16,200 0.70 E
Gird Road to Wilt Road Rural Collector 2 8,899 16,200 0.55 D

Wilt Road to Tecalote Road Rural Collector 2 8,199 16,200 0.51 D
Tecalote Drive to Old Highway 395 Rural Collector 2 9,802 16,200 0.61 D

Stewart Canyon Road
Old Hwy 395 to Horse Ranch Creek Rd Collector 2 5,731 16,200 0.35 C

Pankey Road
Street R/Pankey Place to SR-76 (Pala Rd) (Collector) [Pappas 4 lanes] 8,326 34,200 0.24 A

SR-76 (Pala Road) to Shearer Crossing Light Collector 2 7,175 16,200 0.44 D
Horse Ranch Creek Road

Stewart Canyon Rd to Baltimore Oriole (#23) Light Collector 2 4,831 16,200 0.30 C
Baltimore Oriole (#23) to Longspur Rd (#24) (Boulevard 4.2A) [PPP 4 lanes] 5,436 27,000 0.20 Un
Longspur Rd (#24) to Harvest Glen Ln (#25) (Boulevard 4.2A) [PPP 4 lanes] 6,705 27,000 0.25 Un

Harvest Glen Ln (#25) to Intersection (#26) (Boulevard 4.2A) [PPP 4 lanes] 9,092 27,000 0.34 Un
Intersection (#26) to Park/School (#27) (Boulevard 4.2A) [PPP 4 lanes] 10,925 27,000 0.40 Un

Park/Sch (#27) to Street R/Pankey Pl (#28) (Boulevard 4.2A) [PPP 4 lanes] 11,186 27,000 0.41 Un
Street R/Pankey Pl (#28) to SR-76 (Pala Rd) (Boulevard 4.2A) [PPP 4 lanes] 6,188 27,000 0.23 Un

Pala Mesa Drive
Wilt Rd/Sage Rd to Old Highway 395 (Light Collector) 2 10,690 16,200 0.66 D

Old Highway 395 to Street R/Pankey Pl (Light Collector) 2 4,405 16,200 0.27 C
Street R/Pankey Place

Pala Mesa/Pankey to Horse Ranch Creek Rd (Light Collector) 2 6,219 16,200 0.38 C
Notes: (proposed GP classification).  [proposed party to implement improvement.  PPP = Pardee, Passerelle, and Palomar]
[Granite 4 lanes until their driveway]  LOS: Level of Service.  V/C: Volume to Capacity ratio. Daily volumes is a 24 hour volume.  
LOS for proposed classification is  classification is  identiified as "Un" as under capacity and "Ov" for over capacity.

Sept 2005 
Circulation Element 

Class.

Existing + Cumulative

V/C LOS

 
 
TABLE 21:  EXISTING + CUMULATIVE STATE ROUTE VOLUMES AND LEVEL OF SERVICE 
State Route 76 Lanes in  E+C E+C E+C E+C

Study Limits (cumulative) each dir Vol Dir Cap v/c LOS Vol Dir Cap v/c LOS Vol Dir Cap v/c LOS Vol Dir Cap v/c LOS

Melrose Dr to E. Vista Way 1 1357 EB 1300 1.04 F 2397 WB 1300 1.84 F 2625 EB 1300 2.02 F 1711 WB 1300 1.32 F

E. Vista Way to North River Rd 1 1172 EB 950 1.23 F 1953 WB 950 2.06 F 2020 EB 950 2.13 F 1398 WB 950 1.47 F

North River Rd to Olive Hill Rd 1 1371 EB 950 1.44 F 2389 WB 950 2.51 F 2550 EB 950 2.68 F 1583 WB 950 1.67 F

Olive Hill Rd to S Mission Rd 1 1471 EB 950 1.55 F 2527 WB 950 2.66 F 2521 EB 950 2.65 F 1814 WB 950 1.91 F

S Mission Rd to Via Monserate 1 1045 EB 950 1.10 F 1687 WB 950 1.78 F 2200 EB 950 2.32 F 1437 WB 950 1.51 F

Via Monserate to Gird Rd 1 1091 EB 950 1.15 F 1745 WB 950 1.84 F 1998 EB 950 2.10 F 1294 WB 950 1.36 F

Gird Rd to Sage Rd 1 1082 EB 950 1.14 F 1288 WB 950 1.36 F 1321 EB 950 1.39 F 1169 WB 950 1.23 F

Sage Rd to Old Hwy 395 1 1169 EB 950 1.23 F 1310 WB 950 1.38 F 1444 EB 950 1.52 F 1381 WB 950 1.45 F

Old Hwy 395 to I‐15 SB Ramps 2 1319 EB 2050 0.64 C 1247 WB 2028 0.61 C 1454 EB 2050 0.71 C 1498 WB 2028 0.74 D

I‐15 SB Ramps to I‐15 NB Ramps 1 939 EB 950 0.99 E 837 WB 950 0.88 E 1222 EB 950 1.29 F 1086 WB 950 1.14 F

I‐15 NB Ramps to Pankey Rd 2 641 EB 3100 0.21 A 817 WB 3030 0.27 A 1106 EB 3100 0.36 B 780 WB 3030 0.26 A

Pankey Rd to Horse Ranch Creek Rd 2 384 EB 1806 0.21 A 965 WB 2028 0.48 B 934 EB 1806 0.52 C 1050 WB 2028 0.52 C

Horse Ranch Creek Rd to Rice Cyn 1 564 EB 950 0.59 C 1139 WB 950 1.20 F 1219 EB 950 1.28 F 1291 WB 950 1.36 F

Rice Cyn to Couser Cyn 1 1686 EB 950 1.77 F 800 WB 950 0.84 D 977 EB 950 1.03 F 1282 WB 950 1.35 F

Couser Cyn to Pala Mission Rd 1 823 EB 950 0.87 E 653 WB 950 0.69 C 813 EB 950 0.86 D 1203 WB 950 1.27 F
Source:  SANDAG Year 2030 Cumulative Map.  Notes: Dir = Direction.  Vol = Volume.  Cap = Capacity.  v/c = volume to capacity ratio. LOS = Level of Service. E: Existing. C: Cumulative

AM (Eastbound) AM (Westbound) PM (Eastbound) PM (Westbound)
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TABLE 22:  EXISTING + CUMULATIVE FREEWAY VOLUMES AND LEVEL OF SERVICE (PRIOR TO MITIGATION) 
Freeway
Segment

Existing (Year 2006)
ADT

Peak Hour A M P M A M P M A M P M
Direction NB SB NB SB NB SB NB SB NB SB NB SB

Number of Lanes 4 4 4 4 4 4 4 4 4 4 4 4
Capacity (1) 9400 9400 9400 9400 9400 9400 9400 9400 9400 9400 9400 9400
K Factor (2) 0.0619 0.0619 0.0738 0.0738 0.0619 0.0619 0.0738 0.0738 0.059 0.059 0.0723 0.0723
D Factor (3) 0.1653 0.8347 0.6398 0.3602 0.1653 0.8347 0.6398 0.3602 0.1989 0.8011 0.6955 0.3045

Truck Factor (4) 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.8977 0.8977 0.8977 0.8977
Peak Hour Volume 1514.87 7649.51 6990.58 3935.61 1414.62 7143.29 6527.97 3675.17 1568.69 6318.13 6721.8 2942.9
Volume to Capacity 0.16116 0.81378 0.74368 0.41868 0.15049 0.75992 0.69446 0.39098 0.16688 0.67214 0.71508 0.31307

LOS A D C A A C C A A C C A
Cumulative Pk Hr Vol 311 305 419 464 198 252 343 283 710 956 1340 816
Existing+Cumulative

Peak Hour Volume 1825.87 7954.51 7409.58 4399.61 1612.62 7395.29 6870.97 3958.17 2278.69 7274.13 8061.8 3758.9
Volume to Capacity 0.19424 0.84622 0.78825 0.46804 0.17156 0.78673 0.73095 0.42108 0.24241 0.77384 0.85764 0.39988

LOS A D C B A C C B A C D A

Rainbow Valley Blvd to Mission Rd Mission Rd to SR-76 (Pala Rd) SR-76 to Escondido Hwy (Old 395)
I-15 I-15 I-15

136,000 127,000 120,000

Notes: (1) Capacity of 2,350 passenger cars per hour per lane (pcphpl) from Caltrans' Guide for the Preparation of Traffic Impact 
Studies, Dec 2002. (2) Latest K factor from Caltrans (based on 2005 data), which is the percentage of Annual Average Daily Traffic 
(AADT) in both directions. (3) Latest D factor from Caltrans (based on 2005 data), which when multiplied by K and ADT will provide peak 
hour volume. (4) Latest truck factor from Caltrans (based on 2000 data).  
 
Under existing + cumulative conditions, all study intersections and roadway segments were 
calculated to operate at LOS D with the exception of: 
 
Intersections 

1) Intersection of SR-76 (Pala Rd) / Via Monserate (LOS F AM & PM) 
2) Intersection of SR-76 (Pala Rd) / Gird Rd (LOS F PM) 
3) Intersection of SR-76 (Pala Rd) / Sage Rd (LOS F AM & PM) 
4) Intersection of SR-76 (Pala Rd) / Old Highway 395 (LOS F AM & PM) 
5) Intersection of Old Highway 395 / Dulin Rd (LOS E PM) 
6) Intersection of SR-76 (Pala Rd) / I-15 SB Ramp (LOS F AM & PM) 
7) Intersection of SR-76 (Pala Rd) / I-15 NB Ramp (LOS E AM & LOS F PM) 
8) Intersection of SR-76 (Pala Rd) / Pankey Rd (LOS F AM & PM) 
9) Intersection of SR-76 (Pala Rd) / Rice Canyon Rd (LOS F AM & PM) 
10) Intersection of SR-76 (Pala Rd) / Couser Canyon Rd (LOS F AM & PM) 
11) Intersection of Old Highway 395 / Pala Mesa Dr (LOS F AM & PM) 
12) Intersection of Old Highway 395 / Stewart Canyon Rd (LOS F AM & PM) 
13) Intersection of Old Highway 395 / Reche Rd (LOS F AM & PM) 
14) Intersection of Mission Rd / Old Highway 395 (LOS F PM) 
15) Intersection of Mission Rd / I-15 Southbound Ramp (LOS E AM) 
16) Intersection of Mission Rd / I-15 Northbound Ramp (LOS F PM) 
17) Intersection of SR-76 (Mission Ave) / Melrose Dr (LOS F AM & LOS E PM) 
18) Intersection of SR-76 (Mission Ave) / E. Vista Way (LOS F AM & PM) 
19) Intersection of SR-76 (Mission Ave) / North River Rd (LOS F AM & PM) 
20) Intersection of SR-76 (Mission Ave) / Olive Hill Rd (LOS F AM & PM) 
21) Intersection of SR-76 (Mission Ave) / S Mission Rd (LOS F PM) 
22) Intersection of Reche Rd / Live Oak Park Rd (LOS E AM) 

 
Segments 
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1) Segment of Old Hwy 395 from E Mission Rd to Reche Rd (LOS F) 
2) Segment of Old Hwy 395 from Reche Rd to Stewart Canyon Rd (LOS F) 
3) Segment of Old Hwy 395 from Stewart Canyon Rd to Tecalote Ln (LOS F) 
4) Segment of Old Hwy 395 from Tecalote Ln to Pala Mesa Dr (LOS F) 
5) Segment of Old Hwy 395 from Pala Mesa Dr to SR-76 (LOS F) 
6) Segment of Old Hwy 395 from SR-76 to Dulin Rd (LOS E) 
7) Segment of Old Hwy 395 from Dulin Rd to W Lilac Rd (LOS F) 
8) Segment of Reche Rd from Green Canyon Norte to Live Oak Park Rd ( LOS E) 
9) Segment of Reche Rd from Live Oak Park Rd to Gird Rd (LOS E) 

 
State Routes 

10) State Route 76 from Melrose Dr to E Vista Way (LOS F AM & PM) 
11) State Route 76 from E Vista Way to North River Rd (LOS F AM & PM) 
12) State Route 76 from North River Rd to Olive Hill Rd (LOS F AM & PM) 
13) State Route 76 from Olive Hill Rd to S Mission Rd (LOS F AM & PM) 
14) State Route 76 from S Mission Rd to Via Monserate (LOS F AM & PM) 
15) State Route 76 from Via Monserate to Gird Rd (LOS F AM & PM) 
16) State Route 76 from Gird Rd to Sage Rd (LOS F AM & PM) 
17) State Route 76 from Sage Rd to Old Hwy 395 (LOS F AM & PM) 
18) State Route 76 from I-15 SB Ramp to I-15 NB Ramp (LOS E AM & LOS F PM) 
19) State Route 76 from Horse Ranch Creek Rd to Rice Canyon Rd (LOS F AM & PM) 
20) State Route 76 from Rice Canyon Rd to Couser Canyon Rd (LOS F AM & PM) 
21) State Route 76 from Couser Canyon Rd to Pala Mission Rd (LOS E AM & LOS F PM) 

 
Existing + cumulative LOS calculations are included in Appendix N. 
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3.6 Existing + Cumulative + Project Conditions (Prior to Mitigation) 
 
This scenario accounts for the addition of project traffic onto existing + cumulative traffic for AM, 
PM and ADT conditions.  The long-term project assignment is used in this scenario. The peak hour 
intersection volumes and daily traffic volumes for this scenario of existing + cumulative + project 
conditions are shown in Figures 24a, 24b, and 24c.  The LOS calculated for the intersections, 
roadway segments, state highway segments, and freeway segments are shown in Tables 23a, 23b, 
24, 25a, 25b, and 26, respectively. 
 
Under existing + cumulative + project conditions, all study intersections and roadways were 
calculated to operate at LOS D with the exception of the following to which the project is 
calculated to have a cumulative impact: 
 
Intersections 

1) Intersection of SR-76 (Pala Rd) / Via Monserate (LOS F AM & PM) 
2) Intersection of SR-76 (Pala Rd) / Gird Rd (LOS F PM) 
3) Intersection of SR-76 (Pala Rd) / Sage Rd (LOS F AM & PM) 
4) Intersection of SR-76 (Pala Rd) / Old Highway 395 (LOS F AM & PM) 
5) Intersection of Old Highway 395 / Dulin Rd (LOS F PM) 
6) Intersection of SR-76 (Pala Rd) / I-15 SB Ramp (LOS F AM & PM) 
7) Intersection of SR-76 (Pala Rd) / I-15 NB Ramp (LOS F AM & PM) 
8) Intersection of SR-76 (Pala Rd) / Pankey Rd (LOS F AM & PM) 
9) Intersection of SR-76 (Pala Rd) / Rice Canyon Rd (LOS F AM & PM) 
10) Intersection of SR-76 (Pala Rd) / Couser Canyon Rd (LOS F AM & PM) 
11) Intersection of Old Highway 395 / Pala Mesa Dr (LOS F AM & PM) 
12) Intersection of Old Highway 395 / Stewart Canyon Rd (LOS F AM & PM) 
13) Intersection of Old Highway 395 / Reche Rd (LOS F AM & PM) 
14) Intersection of Mission Rd / Old Highway 395 (LOS F PM) 
15) Intersection of Mission Rd / I-15 Southbound Ramp (LOS E AM & LOS F PM) 
16) Intersection of Mission Rd / I-15 Northbound Ramp (LOS F PM) 
17) Intersection of SR-76 (Mission Ave) / Melrose Dr (LOS F AM & PM) 
18) Intersection of SR-76 (Mission Ave) / E. Vista Way (LOS F AM & PM) 
19) Intersection of SR-76 (Mission Ave) / North River Rd (LOS F AM & PM) 
20) Intersection of SR-76 (Mission Ave) / Olive Hill Rd (LOS F AM & PM) 
21) Intersection of SR-76 (Mission Ave) / S Mission Rd (LOS F PM) 
22) Intersection of Reche Rd / Live Oak Park Rd (LOS E AM) 

 
Segments 

1) Segment of Old Hwy 395 from E Mission Rd to Reche Rd (LOS F) 
2) Segment of Old Hwy 395 from Reche Rd to Stewart Canyon Rd (LOS F) 
3) Segment of Old Hwy 395 from Stewart Canyon Rd to Tecalote Ln (LOS F) 
4) Segment of Old Hwy 395 from Tecalote Ln to Pala Mesa Dr (LOS F) 
5) Segment of Old Hwy 395 from Pala Mesa Dr to SR-76 (LOS F) 
6) Segment of Old Hwy 395 from SR-76 to Dulin Rd (LOS E) 
7) Segment of Old Hwy 395 from Dulin Rd to W Lilac Rd (LOS F) 
8) Segment of Reche Rd from Green Canyon Norte to Live Oak Park Rd ( LOS E) 
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9) Segment of Reche Rd from Live Oak Park Rd to Gird Rd (LOS E) 
10) Segment of Pankey Rd from SR-76 to Shearer Crossing (LOS E) 
11) Segment of Pala Mesa Dr from Wilt Rd/Sage Rd to Old Hwy 395 (LOS E) 

 
State Routes 

1) State Route 76 from Melrose Dr to E Vista Way (LOS F AM & PM) 
2) State Route 76 from E Vista Way to North River Rd (LOS F AM & PM) 
3) State Route 76 from North River Rd to Olive Hill Rd (LOS F AM & PM) 
4) State Route 76 from Olive Hill Rd to S Mission Rd (LOS F AM & PM) 
5) State Route 76 from S Mission Rd to Via Monserate (LOS F AM & PM) 
6) State Route 76 from Via Monserate to Gird Rd (LOS F AM & PM) 
7) State Route 76 from Gird Rd to Sage Rd (LOS F AM & PM) 
8) State Route 76 from Sage Rd to Old Hwy 395 (LOS F AM & PM) 
9) State Route 76 from I-15 SB Ramp to I-15 NB Ramp (LOS F AM & PM) 
10) State Route 76 from Horse Ranch Creek Rd to Rice Canyon Rd (LOS F AM & PM) 
11) State Route 76 from Rice Canyon Rd to Couser Canyon Rd (LOS E AM & LOS F PM) 
12) State Route 76 from Couser Canyon Rd to Pala Mission Rd (LOS F PM) 

 
Existing + cumulative + project LOS calculations and SR-76 peak hour volumes are included in 
Appendix O. 
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Figure 24a:  Existing + Cumulative + Project Volumes 
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Figure 24b:  Existing + Cumulative + Project Volumes 
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Figure 24c:  Existing + Cumulative + Project Volumes 
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TABLE 23A:  EXISTING +CUMULATIVE + PROJECT INTERSECTION LEVEL OF SERVICE (PRIOR TO MITIGATION) 
Intersection and Movement Peak
(Analysis)1 Hour Delay2 LOS3 Delay2 LOS3 Delta4 Cumulative5

1) SR-76 (Pala Rd) at SB LR AM 86.1 F >500 F >2.0 Yes
Via Monserate (U) SB LR PM 91.4 F >500 F >2.0 Yes

All AM 5.0 A >500 F >2.0 Yes
All PM 2.9 A >500 F >2.0 Yes

2) SR-76 (Pala Rd) at All AM 12.9 B 51.5 D 38.6 No
Gird Rd (S) All PM 12.6 B 118.0 F 105.4 Yes
3) SR-76 (Pala Rd) at SB LR AM 22.6 C 154.9 F 132.3 Yes
Sage Rd (U) SB LR PM 33.0 D >500 F >2.0 Yes

All AM 0.2 A 1.4 A 1.2 No
All PM 0.4 A 4.6 A 4.2 No

4) SR-76 (Pala Rd) at All AM 29.7 C 268.7 F 239.0 Yes
Old Hwy 395 (S) All PM 30.2 C 266.1 F 235.9 Yes
5) Old Hwy 395 at WB LR AM 11.2 B 32.9 D 21.7 No
Dulin Rd (U) WB LR PM 12.9 B 56.4 F 43.5 Yes
6) SR-76 (Pala Rd) at All AM 27.5 C 107.0 F 79.5 Yes
I-15 SB Ramps (S) All PM 28.4 C 140.1 F 111.7 Yes
7) SR-76 (Pala Rd) at All AM 22.4 C 86.6 F 64.2 Yes
I-15 NB Ramps (S) All PM 46.7 D 121.1 F 74.4 Yes
8) SR-76 (Pala Rd) at NB LTR AM 12.2 B >500 F >2.0 Yes
Pankey Road (U) NB LTR PM 14.6 B >500 F >2.0 Yes

SB LTR AM 0.0 A >500 F >2.0 Yes
SB LTR PM 0.0 A >500 F >2.0 Yes

9) SR-76 (Pala Rd) at All AM DNE NA 20.9 C NA No
Horse Ranch Creek Rd (U) All PM DNE NA 22.6 C NA No
10) SR-76 (Pala Rd) at SB LR AM 10.5 B 211.4 F >2.0 Yes
Rice Canyon Road (U) SB LR PM 12.4 B >500 F >2.0 Yes
11) SR-76 (Pala Rd) at NB LR AM 11.4 B 86.2 F 74.8 Yes
Couser Canyon Road (U) NB LR PM 13.5 B 427.4 F >2.0 Yes
12) Old Highway 395 at EB LTR AM 11.0 B >500 F >2.0 Yes
Pala Mesa Dr (U) EB LTR PM 11.1 B >500 F >2.0 Yes

WB LTR AM DNE NA >500 F >2.0 Yes
WB LTR PM DNE NA >500 F >2.0 Yes

13) Pala Mesa Dr at NB LTR AM 8.6 A 9.9 A 1.3 No
Sage Road (U) SB LTR AM 9.0 A 11.4 B 2.4 No

NB LTR PM 8.7 A 10.0 B 1.3 No
SB LTR PM 9.1 A 11.4 B 2.3 No

14) Old Highway 395 at WB LTR AM 10.8 B >500 F >2.0 Yes
Stewart Canyon Road (U) WB LTR PM 11.9 B >500 F >2.0 Yes
15) Old Highway 395 at EB LR AM 18.4 C >500 F >2.0 Yes
Reche Road (U) EB LR PM 35.9 E >500 F >2.0 Yes

All PM 10.6 B >500 F >2.0 Yes
All PM 17.6 B >500 F >2.0 Yes

16) Reche Road at NB LR AM 13.1 B 15.2 C 2.1 No
Tecalote Dr (U) NB LR PM 15.0 C 17.5 C 2.5 No
17) Reche Road at NB LR AM 14.8 B 15.6 C 0.8 No
Wilt Road (U) NB LR PM 17.2 C 19.8 C 2.6 No
18) Reche Road at All AM 14.4 B 15.9 B 1.5 No
Gird Road (S) All PM 13.9 B 15.3 B 1.4 No
19) Mission Road at SB L AM 12.2 B 54.8 D 42.6 No
Old Highway 395 (S) SB L PM 27.3 C 111.8 F 84.5 Yes
20) Mission Road at SB LTR AM 20.6 C 75.6 E 55.0 Yes
I-15 SB Ramps (S) SB LTR PM 19.3 B 88.2 F 68.9 Yes
21) Mission Road at All AM 17.2 B 31.8 C 14.6 No
I-15 NB Ramps (S) All PM 37.5 D 109.6 F 72.1 Yes
Continued On Next Page
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TABLE 23B:  EXISTING +CUMULATIVE + PROJECT INTERSECTION LEVEL OF SERVICE (PRIOR TO MITIGATION) 
Intersection and Movement Peak
(Analysis)1 Hour Delay2 LOS3 Delay2 LOS3 Delta4 Cumulative5

22) Stewart Canyon Rd at EB LR AM 8.7 A 11.1 B 2.4 No
HRCR/Pankey Road (U) EB LR PM 8.7 A 13.7 B 5.0 No
23) Horse Ranch Crk Rd at WB LR AM DNE NA 17.8 B NA No
Baltimore Oriole (U) WB LR PM DNE NA 17.7 B NA No
24) Horse Ranch Crk Rd at All-Way AM DNE NA 21.4 C NA No
Longspur Rd (U) All-Way PM DNE NA 24.2 C NA No
25) Horse Ranch Crk Rd at All-Way AM DNE NA 17.7 B NA No
Harvest Glen Ln (U) All-Way PM DNE NA 26.0 C NA No
26) Horse Ranch Crk Rd at WB LR AM DNE NA 18.3 B NA No
Pardee South Loop (U) WB LR PM DNE NA 24.6 C NA No
27) Horse Ranch Crk Rd at WB LR AM DNE NA 15.2 C NA No
School/Park Access (U) WB LR PM DNE NA 18.1 C NA No
28) Horse Ranch Crk Rd All-Way AM DNE NA 11.3 B NA No
at Street R (U) All-Way PM DNE NA 15.1 B NA No
29) Pankey/Pala Mesa Dr WB LR AM DNE NA 24.8 C NA No
at Street R (U) WB LR PM DNE NA 43.3 D NA No
30) SR-76 (Mission Ave) at All AM 30.3 C 129.5 F 99.2 Yes
Melrose Drive (S) All PM 26.3 C 80.7 F 54.4 Yes
31) SR-76 (Mission Ave) at All AM 60.9 E 281.7 F 220.8 Yes
E. Vista Way (S) All PM 48.4 D 261.1 F 212.7 Yes
32) SR-76 (Mission Ave) at All AM 61.7 E 317.1 F 255.4 Yes
North River Rd (S) All PM 29.7 C 267.3 F 237.6 Yes
33) SR-76 (Mission Ave) at All AM 53.8 D 239.7 F 185.9 Yes
Olive Hill Rd (S) All PM 52.9 D 184.1 F 131.2 Yes
34) SR-76 (Mission Ave) at All AM 18.9 B 42.1 D 23.2 No
S. Mission Rd (S) All PM 21.5 C 88.0 F 66.5 Yes
35) Reche Rd at SB LR AM 23.0 C 45.3 E 22.3 Yes
Live Oak Park Rd (U) SB LR PM 18.0 C 26.3 D 8.3 No
36) Reche Rd at All AM 21.1 C 27.3 C 6.2 No
Green Canyon Norte (S) All PM 21.0 C 26.0 C 5.0 No
37) SR-76 (Pala Rd.) at All AM 29.3 C 35.8 D 6.5 No
Pala Mission Rd. (S) All PM 32.4 C 42.6 D 10.2 No
Notes: 1) Intersection Analysis - (S) Signalized, (U) Unsignalized 2) Delay - HCM Control Delay in seconds. 3) LOS: Level of Service.
4) Delta is the increase in delay from project. 5) Does the project add cumulatively to an existing cumulative impact (yes or no)?
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TABLE 24:  EXISTING + CUMULATIVE + PROJECT SEGMENT ADT VOLUMES AND LEVEL OF SERVICE (PRIOR TO 
MITIGATION) 

Cumulative Project
Segment Daily LOS E Daily Daily Daily LOS E Cumulative

Volume Capacity Volumes Volumes Volume Capacity Impact?
Dulin Road

Old Highway 395 to Pankey Road Light Collector 5,770 16,200 0.36 C 1,222 708 7,700 16,200 0.48 D No
Old Highway 395

East Mission Road to Reche Road Collector 5,155 16,200 0.32 C 12,165 2,580 19,900 16,200 1.23 F Yes
Reche Road to Stewart Canyon Road Collector 5,646 16,200 0.35 C 14,277 3,377 23,300 16,200 1.44 F Yes

Stewart Canyon Road to Tecalote Lane Collector 6,405 16,200 0.40 C 10,481 714 17,600 16,200 1.09 F Yes
Tecalote Lane to Pala Mesa Drive Collector 6,603 16,200 0.41 C 11,980 817 19,400 16,200 1.20 F Yes

Pala Mesa Drive to SR-76 (Pala Road) Collector 8,302 16,200 0.51 D 11,408 1,190 20,900 16,200 1.29 F Yes
SR-76 (Pala Road) to Dulin Road Collector 6,668 16,200 0.41 C 7,733 399 14,800 16,200 0.91 E Yes

Dulin Road to W. Lilac Road Rural Collector 4,163 16,200 0.26 C 12,542 495 17,200 16,200 1.06 F Yes
Reche Road

Green Canyon Norte to Live Oak Park Road Rural Collector 10,162 16,200 0.63 D 3,040 598 13,800 16,200 0.85 E Yes
Live Oak Park Road to Gird Road Rural Collector 10,380 16,200 0.64 D 1,019 701 12,100 16,200 0.75 E Yes

Gird Road to Wilt Road Rural Collector 8,301 16,200 0.51 D 598 701 9,600 16,200 0.59 D No
Wilt Road to Tecalote Road Rural Collector 7,814 16,200 0.48 D 385 701 8,900 16,200 0.55 D No

Tecalote Drive to Old Highway 395 Rural Collector 7,420 16,200 0.46 D 2,382 798 10,600 16,200 0.65 D No
Stewart Canyon Road

Old Hwy 395 to Horse Ranch Creek Rd Collector 590 16,200 0.04 A 4,445 2,959 7,994 16,200 0.49 D No
Pankey Road

Street R/Pankey Place to SR-76 (Pala Rd) (Collector) 0 34,200 0.00 A 8,140 483 8,622 34,200 0.25 A No
SR-76 (Pala Road) to Shearer Crossing Light Collector 936 16,200 0.06 A 7,376 3,589 11,902 16,200 0.73 E Yes

Horse Ranch Creek Road
Stewart Canyon Rd to Baltimore Oriole (#23) Light Collector 40 16,200 0.00 A 4,158 3,062 7,260 16,200 0.45 D No
Baltimore Oriole (#23) to Longspur Rd (#24) (Boulevard 4.2A) 0 27,000 0.00 Un 5,182 5,764 10,945 27,000 0.41 Un No
Longspur Rd (#24) to Harvest Glen Ln (#25) (Boulevard 4.2A) 0 27,000 0.00 Un 6,905 8,806 15,711 27,000 0.58 Un No

Harvest Glen Ln (#25) to Intersection (#26) (Boulevard 4.2A) 0 27,000 0.00 Un 9,298 11,141 20,439 27,000 0.76 Un No
Intersection (#26) to Park/School (#27) (Boulevard 4.2A) 0 27,000 0.00 Un 10,190 10,421 20,611 27,000 0.76 Un No

Park/Sch (#27) to Street R/Pankey Pl (#28) (Boulevard 4.2A) 0 27,000 0.00 Un 10,338 10,421 20,759 27,000 0.77 Un No
Street R/Pankey Pl (#28) to SR-76 (Pala Rd) (Boulevard 4.2A) 0 27,000 0.00 Un 5,146 7,397 12,544 27,000 0.46 Un No

Pala Mesa Drive
Wilt Rd/Sage Rd to Old Highway 395 (Light Collector) 604 16,200 0.04 A 10,086 810 11,500 16,200 0.71 E Yes

Old Highway 395 to Street R/Pankey Pl (Light Collector) 0 16,200 0.00 A 3,994 3,017 7,011 16,200 0.43 C No
Street R/Pankey Place

Pala Mesa/Pankey to Horse Ranch Creek Rd (Light Collector) 0 16,200 0.00 A 6,379 3,988 10,367 16,200 0.64 D No
Notes: (proposed classification). LOS: Level of Service.  V/C: Volume to Capacity ratio. Daily volumes is a 24 hour volume.  LOS for proposed 
classification is identified as "Un" as under capacity and "Ov" for over capacity.
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TABLE 25A:  EXISTING + CUMULATIVE + PROJECT STATE ROUTE VOLUMES AND LEVEL OF SERVICE (AM) 
State Route 76 Lanes in  E AM (Eastbound) C+P E+C+P v/c Cumulative E C+P E+C+P v/c Cumulative

Study Limits each dir Vol Dir Cap v/c LOS Vol Vol v/c LOS Delta Impact? Vol Dir Cap v/c LOS Vol Vol v/c Sig Delta Impact?

Melrose Dr to E. Vista Way 1 999 EB 1300 0.77 D 369 1368 1.05 F 0.28 Yes 1469 WB 1300 1.13 F 947 2416 1.86 F 0.73 Yes

E. Vista Way to North River Rd 1 718 EB 950 0.76 D 469 1187 1.25 F 0.49 Yes 1040 WB 950 1.09 F 944 1984 2.09 F 0.99 Yes

North River Rd to Olive Hill Rd 1 852 EB 950 0.90 E 539 1391 1.46 F 0.57 Yes 1200 WB 950 1.26 F 1221 2421 2.55 F 1.29 Yes

Olive Hill Rd to S Mission Rd 1 1031 EB 950 1.09 F 467 1498 1.58 F 0.49 Yes 1245 WB 950 1.31 F 1322 2567 2.70 F 1.39 Yes

S Mission Rd to Via Monserate 1 745 EB 950 0.78 D 347 1092 1.15 F 0.37 Yes 901 WB 950 0.95 E 832 1733 1.82 F 0.88 Yes

Via Monserate to Gird Rd 1 808 EB 950 0.85 D 332 1140 1.20 F 0.35 Yes 895 WB 950 0.94 E 901 1796 1.89 F 0.95 Yes

Gird Rd to Sage Rd 1 740 EB 950 0.78 D 391 1131 1.19 F 0.41 Yes 542 WB 950 0.57 C 797 1339 1.41 F 0.84 Yes

Sage Rd to Old Hwy 395 1 760 EB 950 0.80 D 458 1218 1.28 F 0.48 Yes 534 WB 950 0.56 C 827 1361 1.43 F 0.87 Yes

Old Hwy 395 to I‐15 SB Ramps 2 1507 EB 2050 0.74 D 93 1600 0.78 D 0.05 No 665 WB 2028 0.33 B 600 1265 0.62 C 0.30 No

I‐15 SB Ramps to I‐15 NB Ramps 1 844 EB 950 0.89 E 178 1022 1.08 F 0.19 Yes 539 WB 950 0.57 C 455 994 1.05 F 0.48 Yes

I‐15 NB Ramps to Pankey Rd 2 559 EB 3100 0.18 A 283 842 0.27 A 0.09 No 606 WB 3030 0.20 A 439 1045 0.34 B 0.14 No

Pankey Rd to Horse Ranch Creek Rd 2 589 EB 1806 0.33 B 193 782 0.43 B 0.11 No 540 WB 2028 0.27 A 644 1184 0.58 C 0.32 No

Horse Ranch Creek Rd to Rice Cyn 1 588 EB 950 0.62 C 194 782 0.82 D 0.20 No 539 WB 950 0.57 C 645 1184 1.25 F 0.68 Yes

Rice Cyn to Couser Cyn 1 589 EB 950 0.62 C 1135 1724 1.81 F 1.19 Yes 540 WB 950 0.57 C 300 840 0.88 E 0.32 Yes

Couser Cyn to Pala Mission Rd 1 634 EB 950 0.67 C 223 857 0.90 E 0.23 Yes 357 WB 950 0.38 B 321 678 0.71 D 0.34 No
Source:  SANDAG Year 2030 Cumulative Map.  Notes: Dir = Direction.  Vol = Volume.  Cap = Capacity.  v/c = volume to capacity ratio. LOS = Level of Service. E: Existing. C: Cumulative. P: Project.

AM (Westbound)
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TABLE 25B:  EXISTING + CUMULATIVE + PROJECT STATE ROUTE VOLUMES AND LEVEL OF SERVICE (PM) 
State Route 76 Lanes in  E C+P E+C+P v/c Cumulative E C+P E+C+P v/c Cumulative

Study Limits each dir Vol Dir Cap v/c LOS Vol Vol v/c LOS Delta Impact? Vol Dir Cap v/c LOS Vol Vol v/c Sig Delta Impact?

Melrose Dr to E. Vista Way 1 1456 EB 1300 1.12 F 1195 2651 2.04 F 0.92 Yes 1001 WB 1300 0.77 D 726 1727 1.33 F 0.56 Yes

E. Vista Way to North River Rd 1 1107 EB 950 1.17 F 952 2059 2.17 F 1.00 Yes 652 WB 950 0.69 C 767 1419 1.49 F 0.81 Yes

North River Rd to Olive Hill Rd 1 1176 EB 950 1.24 F 1417 2593 2.73 F 1.49 Yes 781 WB 950 0.82 D 830 1611 1.70 F 0.87 Yes

Olive Hill Rd to S Mission Rd 1 1457 EB 950 1.53 F 1119 2576 2.71 F 1.18 Yes 1069 WB 950 1.13 F 782 1851 1.95 F 0.82 Yes

S Mission Rd to Via Monserate 1 1064 EB 950 1.12 F 1209 2273 2.39 F 1.27 Yes 618 WB 950 0.65 C 883 1501 1.58 F 0.93 Yes

Via Monserate to Gird Rd 1 1077 EB 950 1.13 F 1000 2077 2.19 F 1.05 Yes 786 WB 950 0.83 D 575 1361 1.43 F 0.61 Yes

Gird Rd to Sage Rd 1 645 EB 950 0.68 C 755 1400 1.47 F 0.79 Yes 742 WB 950 0.78 D 494 1236 1.30 F 0.52 Yes

Sage Rd to Old Hwy 395 1 638 EB 950 0.67 C 885 1523 1.60 F 0.93 Yes 768 WB 950 0.81 D 680 1448 1.52 F 0.72 Yes

Old Hwy 395 to I‐15 SB Ramps 2 816 EB 2050 0.40 B 670 1486 0.72 D 0.33 No 1258 WB 2028 0.62 C 273 1531 0.75 D 0.13 No

I‐15 SB Ramps to I‐15 NB Ramps 1 718 EB 950 0.76 D 639 1357 1.43 F 0.67 Yes 1153 WB 950 1.21 F 132 1285 1.35 F 0.14 Yes

I‐15 NB Ramps to Pankey Rd 2 696 EB 3100 0.22 A 753 1449 0.47 B 0.24 No 820 WB 3030 0.27 A 242 1062 0.35 B 0.08 No

Pankey Rd to Horse Ranch Creek Rd 2 631 EB 1806 0.35 B 649 1280 0.71 C 0.36 No 897 WB 2028 0.44 B 460 1357 0.67 C 0.23 No

Horse Ranch Creek Rd to Rice Cyn 1 631 EB 950 0.66 C 649 1280 1.35 F 0.68 Yes 897 WB 950 0.94 E 460 1357 1.43 F 0.48 Yes

Rice Cyn to Couser Cyn 1 526 EB 950 0.55 C 506 1032 1.09 F 0.53 Yes 930 WB 950 0.98 E 413 1343 1.41 F 0.43 Yes

Couser Cyn to Pala Mission Rd 1 434 EB 950 0.46 B 414 848 0.89 E 0.44 Yes 950 WB 950 1.00 F 301 1251 1.32 F 0.32 Yes
Source:  SANDAG Year 2030 Cumulative Map.  Notes: Dir = Direction.  Vol = Volume.  Cap = Capacity.  v/c = volume to capacity ratio. LOS = Level of Service. E: Existing. C: Cumulative. P: Project.

PM (Eastbound) PM (Westbound)

 
 
TABLE 26:  EXISTING + CUMULATIVE + PROJECT FREEWAY VOLUMES AND LEVEL OF SERVICE (PRIOR TO MITIGATION) 

Freeway
Segment

Existing (Year 2006)
ADT

Peak Hour A M P M A M P M A M P M
Direction NB SB NB SB NB SB NB SB NB SB NB SB

Number of Lanes 4 4 4 4 4 4 4 4 4 4 4 4
Capacity (1) 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400
K Factor (2) 0.0619 0.0619 0.0738 0.0738 0.0619 0.0619 0.0738 0.0738 0.0590 0.0590 0.0723 0.0723
D Factor (3) 0.1653 0.8347 0.6398 0.3602 0.1653 0.8347 0.6398 0.3602 0.1989 0.8011 0.6955 0.3045

Truck Factor (4) 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.8977 0.8977 0.8977 0.8977
Peak Hour Volume 1,515 7,650 6,991 3,936 1,415 7,143 6,528 3,675 1,569 6,318 6,722 2,943
Volume to Capacity 0.161 0.814 0.744 0.419 0.150 0.760 0.694 0.391 0.167 0.672 0.715 0.313

LOS A D C A A C C A A C C A

Project Pk Hr Vol 99 68 97 136 14 9 13 19 73 86 128 102

Existing + Project
Peak Hour Volume 1,614 7,718 7,088 4,072 1,429 7,152 6,541 3,694 1,642 6,404 6,850 3,045
Volume to Capacity 0.172 0.821 0.754 0.433 0.152 0.761 0.696 0.393 0.175 0.681 0.729 0.324

LOS A D C B A C C A A C C A
Increase in V/C 0.011 0.007 0.010 0.014 0.001 0.001 0.001 0.002 0.008 0.009 0.014 0.011
County Impact? No No No No No No No No No No No No

CMP Impact? No No No No No No No No No No No No

Cumulative Pk Hr Vol 311 305 419 464 198 252 343 283 710 956 1340 816

Existing+Cumulative
Peak Hour Volume 1,826 7,955 7,410 4,400 1,613 7,395 6,871 3,958 2,279 7,274 8,062 3,759
Volume to Capacity 0.194 0.846 0.788 0.468 0.172 0.787 0.731 0.421 0.242 0.774 0.858 0.400

LOS A D C B A C C B A C D A

Existing+Cumulative+Project
Peak Hour Volume 1,925 8,023 7,507 4,536 1,627 7,404 6,884 3,977 2,352 7,360 8,190 3,861
Volume to Capacity 0.205 0.853 0.799 0.483 0.173 0.788 0.732 0.423 0.250 0.783 0.871 0.411

LOS A D C B A C C B A C D A
Increase in V/C 0.011 0.007 0.010 0.014 0.001 0.001 0.001 0.002 0.008 0.009 0.014 0.011

Cumulative Impact? No No No No No No No No No No No No

I-15 I-15 I-15

136,000 127,000 120,000

Notes: (1) Capacity of 2,350 passenger cars per hour per lane (pcphpl) from Caltrans' Guide for the Preparation of Traffic Impact 
Studies, Dec 2002. (2) Latest K factor from Caltrans (based on 2005 data), which is the percentage of Annual Average Daily Traffic 
(AADT) in both directions. (3) Latest D factor from Caltrans (based on 2005 data), which when multiplied by K and ADT will provide peak 
hour volume. (4) Latest truck factor from Caltrans (based on 2000 data).  CMP: Congestion Management Program impact.

Rainbow Valley Blvd to Mission Rd Mission Rd to SR-76 (Pala Rd) SR-76 to Escondido Hwy (Old 395)
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3.7 Horizon Year (2030) Conditions 
 
This section describes the horizon year street system (based on the adopted County Circulation 
Element) and LOS operations.  The SANDAG traffic model included the project, thus the horizon 
year (2030) volumes have the project traffic removed.  A plan to plan analysis is typically 
conducted to determine if a general plan amendment or rezone would prevent the planned 
circulation element roadway from operating at its planned level of service under horizon year 
conditions.  The plan to plan analysis was based on: 

1) County roadway traffic volumes for the study area were compared between the Series 
10 existing general plan model, the Series 10 general plan update model, and the current 
SANDAG Year 2030 Series 11 model (a comparison table and plot volumes are 
included in Appendix P). The higher volumes between the traffic models were used for 
County roadways. 

2) The proposed project with 19,941 ADT is less intense than the existing plan for the 
project site with 23,858 ADT as shown previously in Table 13. 

 
The horizon year roadway conditions were based on the County of San Diego adopted Circulation 
Element.  The horizon year traffic models are coded with network and roadway classifications 
reflecting the respective circulation elements.  For the study area under horizon year conditions, the 
segment of Pala Mesa Drive between Gird Road and Wilt Road is connected.  A future new freeway 
interchange at I-15/Stewart Canyon Road is not coded in the traffic modes as the County and 
SANDAG have not identified a need for this interchange at this time (documentation included in 
Appendix Q). The horizon year segment and intersection configurations are shown in Figures 25a, 
25b, and 25c.  The study area is based on the extent of where 50 peak hour directional project trips 
will travel to determine potential impacts. 
The horizon year intersection volumes were factored up from existing turn moves based on the 
increase in ADT for each intersection approach with some volume balancing applied at the freeway 
interchanges.  The peak hour intersection volumes and daily traffic volumes are shown in Figures 
26a, 26b, and 26c. 
 
The study area is based on the limit of where 50 peak hour project trips will travel.  The LOS 
calculated for the intersections, roadway segments, state route segments, and freeway segments are 
shown in Tables 27, 28, 29, and 30, respectively.  The freeway segment analysis included a 
directional split based on SANDAG Series 11 traffic model.  The other Caltrans factors were not 
adjusted for horizon year conditions.  A copy of the SANDAG Series 11 splits for I-15 is included 
in Appendix R. 
 
Under horizon year (2030) conditions, all study intersections and roadways were calculated to 
operate at LOS D with the exception of the following (LOS calculations are included in Appendix 
S): 

1) Segment of Pankey Road from SR-76 to Shearer Crossing (LOS F) 
2) Freeway segment of I-15 from Rainbow Valley Blvd to Mission Road (LOS E & F AM & 

LOS F PM) 
3) Freeway segment of I-15 from Mission Road to SR-76 (LOS F PM) 
4) Freeway segment of I-15 from SR-76 to Escondido Highway Old 395 (LOS E & F PM) 
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Figure 25a:  Horizon Year (2030) Roadway Conditions 
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Figure 25b:  Horizon Year (2030) Roadway Conditions 
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Figure 25c:  Horizon Year (2030) Roadway Conditions 
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Figure 26a:  Horizon Year (2030) Volumes 
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Figure 26b:  Horizon Year (2030) Volumes 
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Figure 26c:  Horizon Year (2030) Volumes 
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TABLE 27:  HORIZON YEAR (2030) INTERSECTION LEVEL OF SERVICE 
Intersection and Movement Peak
(Analysis)1 Hour Delay2 LOS3

1) SR-76 (Pala Rd) at SB R AM 24.3 C
Via Monserate (U) SB R PM 19.4 C
2) SR-76 (Pala Rd) at All AM 12.3 B
Gird Rd (S) All PM 12.6 B
3) SR-76 (Pala Rd) at SB R AM 17.5 C
Sage Rd (U) SB R PM 17.1 C
4) SR-76 (Pala Rd) at All AM 43.4 D
Old Hwy 395 (S) All PM 40.6 D
6) SR-76 (Pala Rd) at All AM 33.6 C
I-15 SB Ramps (S) All PM 32.6 C
7) SR-76 (Pala Rd) at All AM 36.8 D
I-15 NB Ramps (S) All PM 41.2 D
8) SR-76 (Pala Rd) at All AM 23.3 C
Pankey Road (S) All PM 34.9 C
9) SR-76 (Pala Rd) at All AM 16.9 B
Horse Ranch Creek Rd (S) All PM 15.1 B
10) SR-76 (Pala Rd) at All AM 8.3 A
Rice Canyon Road (S) All PM 8.2 A
11) SR-76 (Pala Rd) at All AM 7.4 A
Couser Canyon Road (S) All PM 5.5 A
12) Old Highway 395 at All AM 28.3 C
Pala Mesa Dr (S) All PM 36.5 D
14) Old Highway 395 at All AM 20.5 C
Stewart Canyon Road (S) All PM 23.0 C
15) Old Highway 395 at All AM 22.3 C
Reche Road (S) All PM 45.1 D
19) Mission Road at All AM 24.2 C
Old Highway 395 (S) All PM 28.5 C
20) Mission Road at All AM 28.3 C
I-15 SB Ramps (S) All PM 18.4 B
21) Mission Road at All AM 20.7 C
I-15 NB Ramps (S) All PM 26.7 C
22) Stewart Canyon Rd at EB LR AM 10.5 B
HRCR/Pankey Road (U) EB LR PM 11.5 B
23) Horse Ranch Crk Rd at All AM 16.0 B
Baltimore Oriole (S) All PM 16.8 B
24) Horse Ranch Crk Rd at All AM 22.4 C
Longspur Rd (S) All PM 18.9 B
25) Horse Ranch Crk Rd at All AM 18.4 B
Harvest Glen Ln (S) All PM 18.7 B
26) Horse Ranch Crk Rd at All AM 15.5 B
Pardee South Loop (S) All PM 16.8 B
27) Horse Ranch Crk Rd at WB R AM 12.0 B
School/Park Access (U) WB R PM 12.9 B
28) Horse Ranch Crk Rd All AM 11.0 B
at Street R (S) All PM 10.9 B
29) Pankey/Pala Mesa Dr All AM 22.4 C
at Street R (S) All PM 38.6 D
34) SR-76 (Mission Ave) at All AM 38.8 D
S. Mission Rd (S) All PM 34.5 C
Notes: 1) Intersection Analysis - (S) Signalized, (U) Unsignalized 2) Delay - HCM Control Delay in seconds. 3) LOS: Level of Service.

Horizon Year (2030)
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TABLE 28:  HORIZON YEAR (2030) SEGMENT ADT VOLUMES AND LEVEL OF SERVICE 

Segment Daily LOS E
Volume Capacity

Old Highway 395
East Mission Road to Reche Road Collector 19,320 34,200 0.56 B

Reche Road to Stewart Canyon Road Collector 21,823 34,200 0.64 B
Stewart Canyon Road to Tecalote Lane Collector 20,586 34,200 0.60 B

Tecalote Lane to Pala Mesa Drive Collector 22,383 34,200 0.65 B
Pala Mesa Drive to SR-76 (Pala Road) Collector 22,210 34,200 0.65 B

Stewart Canyon Road
Old Hwy 395 to Horse Ranch Creek Rd Collector 5,841 34,200 0.17 A

Pankey Road
Street R/Pankey Place to SR-76 (Pala Rd) Collector 8,418 34,200 0.25 A

SR-76 (Pala Road) to Shearer Crossing Light Collector 16,411 16,200 1.01 F
Horse Ranch Creek Road

Stewart Canyon Rd to Baltimore Oriole (#23) Light Collector 4,838 16,200 0.30 C
Baltimore Oriole (#23) to Longspur Rd (#24) (Boulevard 4.2A) 5,636 27,000 0.21 Un
Longspur Rd (#24) to Harvest Glen Ln (#25) (Boulevard 4.2A) 7,194 27,000 0.27 Un

Harvest Glen Ln (#25) to Intersection (#26) (Boulevard 4.2A) 9,659 27,000 0.36 Un
Intersection (#26) to Park/School (#27) (Boulevard 4.2A) 12,179 27,000 0.45 Un

Park/Sch (#27) to Street R/Pankey Pl (#28) (Boulevard 4.2A) 12,379 27,000 0.46 Un
Street R/Pankey Pl (#28) to SR-76 (Pala Rd) (Boulevard 4.2A) 6,203 27,000 0.23 Un

Pala Mesa Drive
Old Highway 395 to Street R/Pankey Pl Light Collector 4,483 16,200 0.28 C

Street R/Pankey Place
Pala Mesa/Pankey to Horse Ranch Creek Rd Light Collector 6,312 16,200 0.39 C

Notes: (proposed GP Update classification). LOS: Level of Service.  V/C: Volume to Capacity ratio. Daily volumes is a 24 hour volume.  
Horse Ranch Creek Road LOS for proposed classification per GP Update is noted as "Un" as under capacity and "Ov" for over capacity.

Existing 
Classification        

(proposed)

Horizon Year (2030)

V/C LOS

 
 
TABLE 29:  HORIZON YEAR (2030) STATE ROUTE ADT VOLUMES AND LEVEL OF SERVICE 
State Route 76 Lanes in  2030 2030 2030 2030

Study Limits each dir Vol Dir Cap v/c LOS Vol Dir Cap v/c LOS Vol Dir Cap v/c LOS Vol Dir Cap v/c LOS

S Mission Rd to Via Monserate 2 1045 EB 3164 0.33 B 1794 WB 3300 0.54 C 2200 EB 3300 0.67 C 1437 WB 2122 0.68 C

Via Monserate to Gird Rd 2 1091 EB 3300 0.33 B 1765 WB 3162 0.56 C 1998 EB 2912 0.69 C 1294 WB 3300 0.39 B

Gird Rd to Sage Rd 2 1082 EB 3300 0.33 B 1610 WB 2912 0.55 C 1599 EB 3300 0.48 B 1169 WB 2912 0.40 B

Sage Rd to Old Hwy 395 2 1169 EB 1904 0.61 C 1600 WB 3300 0.48 B 1596 EB 1904 0.84 D 1381 WB 3300 0.42 B

Old Hwy 395 to I‐15 SB Ramps 2 1319 EB 3030 0.44 B 1247 WB 2028 0.61 C 1454 EB 3030 0.48 B 1498 WB 2028 0.74 D

I‐15 SB Ramps to I‐15 NB Ramps 2 939 EB 3030 0.31 A 837 WB 3030 0.28 A 1222 EB 3030 0.40 B 1086 WB 3030 0.36 B

I‐15 NB Ramps to Pankey Rd 2 641 EB 3100 0.21 A 817 WB 3030 0.27 A 1106 EB 3100 0.36 B 780 WB 3030 0.26 A

Pankey Rd to Horse Ranch Creek Rd 2 542 EB 1806 0.30 A 965 WB 1956 0.49 B 934 EB 1806 0.52 C 1050 WB 2028 0.52 C

Horse Ranch Creek Rd to Rice Cyn 2 722 EB 1806 0.40 B 1139 WB 1956 0.58 C 1219 EB 1806 0.67 C 1291 WB 2028 0.64 C

Rice Cyn to Couser Cyn 2 802 EB 3100 0.26 A 1684 WB 2382 0.71 C 977 EB 3100 0.32 B 1282 WB 2382 0.54 C
Source:  SANDAG, higher volumes used btw Series 10 (2030) Cumulative Map and Series 11 (2030) coverage.  Notes: Dir = Direction.  Vol = Volume.  Cap = Capacity. 

v/c = volume to capacity ratio. LOS = Level of Service. 

PM (Eastbound) PM (Westbound)AM (Eastbound) AM (Westbound)

 
limits based on where 50 peak hour trips will travel, which does not extend to Olive Hill as shown in Figure 16c (intersection #33).. 
 
TABLE 30:  HORIZON YEAR (2030) FREEWAY VOLUMES AND LEVEL OF SERVICE 

Freeway Segment

SANDAG (Horizon Year)
ADT

Peak Hour A M P M A M P M A M P M
Direction NB SB NB SB NB SB NB SB NB SB NB SB

Number of Lanes 4 4 4 4 4 4 4 4 4 4 4 4
Capacity (1) 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400
K Factor (2) 0.0619 0.0619 0.0738 0.0738 0.0619 0.0619 0.0738 0.0738 0.0590 0.0590 0.0723 0.0723
D Factor (3) 0.5064 0.4936 0.5064 0.4936 0.5075 0.4925 0.5075 0.4925 0.4917 0.5083 0.4917 0.5083

Truck Factor (4) 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.8977 0.8977 0.8977 0.8977
Peak Hour Volume 9,384 9,147 11,188 10,905 8,584 8,330 10,234 9,931 7,465 7,717 9,148 9,457
Volume to Capacity 1.00 0.97 1.19 1.16 0.91 0.89 1.09 1.06 0.79 0.82 0.97 1.01

LOS F E F F D D F F C D E F

275,000 251,000 231,000

Notes: (1) Capacity of 2,350 passenger cars per hour per lane from Caltrans' Guide for the Preparation of Traffic Impact Studies, Dec 2002. (2) Latest 
K factor from Caltrans (based on 2005 data), which is the percentage of Annual Average Daily Traffic (AADT) in both directions. (3) D factor from 
SANDAG Series 11 split for year 2030, which when multiplied by K and ADT will provide peak hour volume. (4) Latest truck factor from Caltrans 
(based on 2000 data).

I-15 I-15 I-15
Rainbow Valley Blvd to Mission Rd Mission Rd to SR-76 (Pala Rd) SR-76 to Escondido Hwy (Old 395)
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3.8 Horizon Year (2030) + Project Conditions 
 
This section describes the horizon year (2030) + project conditions for AM, PM, and daily traffic 
conditions.  The study area is based on the extent of where 50 peak hour directional project trips 
will travel to determine potential impacts.  Because the project TAZ has the traffic coded in the 
traffic model, the horizon year (2030) roadway volumes already have the project volumes 
embedded.  The long-term project assignment is used in this scenario.  The peak hour intersection 
volumes and daily traffic volumes are shown in Figures 27a, 27b, and 27c. 
The LOS calculated for the intersections, roadway segments, state route segments, and freeway 
segments are shown in Tables 31, 32, 33a, 33b, and 34, respectively.  As shown in Tables 33a and 
33b, SR-76 is calculated to operate at LOS D or better with 2 travel lanes in each direction along the 
project frontage (generally from Pankey Road to Horse Ranch Creek Road).  To account for the 
future possibility of acceleration/deceleration lanes (i.e. a 4+2 lane scenario), a graphic is included 
in Appendix T that shows adequate right-of-way for a potential 4+2 lane scenario along the project 
frontage.  Horizon year (2030) + project LOS calculations are included in Appendix U. 
 
Under horizon year (2030) + project conditions, all study intersections and roadways were 
calculated to operate at LOS D with the exception of the following: 
 

1) Segment of Pankey Road from SR-76 to Shearer Crossing (LOS F) 
2) Freeway segment of I-15 from Rainbow Valley Blvd to Mission Road (LOS E & F AM & 

LOS F PM) 
3) Freeway segment of I-15 from Mission Road to SR-76 (LOS F PM) 
4) Freeway segment of I-15 from SR-76 to Escondido Highway (LOS E & F PM) 

 
Of the aforementioned locations, the project is calculated to have a cumulative impact to the 
segment of Pankey Road from SR-76 to Shearer Crossing (LOS F).  Since this segment is calculated 
to operate at LOS F with or without the project, the project is not preventing the County’s 
Circulation Element roadway network from operating at its planned level of service as stated in the 
Public Facilities Element policy. 
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Figure 27a:  Horizon Year (2030) + Project Volumes 
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Figure 27b:  Horizon Year (2030) + Project Volumes 
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Figure 27c:  Horizon Year (2030) + Project Volumes 
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TABLE 31:  HORIZON YEAR (2030) + PROJECT INTERSECTION LEVEL OF SERVICE 
Intersection & Move- Peak County CMP
(Analysis)1 ment Hour Delay2 LOS3 Delay2 LOS3 Delta4 CM Vol5 Sig6 Sig7

1) SR-76 (Pala Rd) at SB R AM 24.3 C 25.3 C 1.0 0 No No
Via Monserate (U) SB R PM 19.4 C 19.7 C 0.3 0 No No
2) SR-76 (Pala Rd) at All AM 12.3 B 12.5 B 0.2 NA No No
Gird Rd (S) All PM 12.6 B 13.0 B 0.4 NA No No
3) SR-76 (Pala Rd) at SB R AM 17.5 C 17.6 C 0.1 0 No No
Sage Rd (U) SB R PM 17.1 C 17.9 C 0.8 0 No No
4) SR-76 (Pala Rd) at All AM 43.4 D 51.0 D 7.6 NA No No
Old Hwy 395 (S) All PM 40.6 D 47.8 D 7.2 NA No No
6) SR-76 (Pala Rd) at All AM 33.6 C 34.0 C 0.4 NA No No
I-15 SB Ramps (S) All PM 32.6 C 34.1 C 1.5 NA No No
7) SR-76 (Pala Rd) at All AM 36.8 D 41.2 D 4.4 NA No No
I-15 NB Ramps (S) All PM 41.2 D 41.3 D 0.1 NA No No
8) SR-76 (Pala Rd) at All AM 23.3 C 27.8 C 4.5 NA No No
Pankey Road (S) All PM 34.9 C 45.4 D 10.5 NA No No
9) SR-76 (Pala Rd) at All AM 16.9 B 21.8 C 4.9 NA No No
Horse Ranch Creek Rd (S) All PM 15.1 B 22.9 C 7.8 NA No No
10) SR-76 (Pala Rd) at All AM 8.3 A 8.5 A 0.2 NA No No
Rice Canyon Road (S) All PM 8.2 A 8.6 A 0.4 NA No No
11) SR-76 (Pala Rd) at All AM 7.4 A 7.7 A 0.3 NA No No
Couser Canyon Road (S) All PM 5.5 A 5.7 A 0.2 NA No No
12) Old Highway 395 at All AM 28.3 C 34.2 C 5.9 NA No No
Pala Mesa Dr (S) All PM 36.5 D 52.3 D 15.8 NA No No
14) Old Highway 395 at All AM 20.5 C 22.6 C 2.1 NA No No
Stewart Canyon Road (S) All PM 23.0 C 39.9 D 16.9 NA No No
15) Old Highway 395 at All AM 22.3 C 23.3 C 1.0 NA No No
Reche Road (S) All PM 45.1 D 50.9 D 5.8 NA No No
19) Mission Road at All AM 24.2 C 27.5 C 3.3 NA No No
Old Highway 395 (S) All PM 28.5 C 37.8 D 9.3 NA No No
20) Mission Road at All AM 28.3 C 36.8 D 8.5 NA No No
I-15 SB Ramps (S) All PM 18.4 B 27.7 C 9.3 NA No No
21) Mission Road at All AM 20.7 C 22.8 C 2.1 NA No No
I-15 NB Ramps (S) All PM 26.7 C 29.9 C 3.2 NA No No
22) Stewart Canyon Rd at EB LR AM 10.5 B 12.2 B 1.7 88 No No
HRCR/Pankey Road (U) EB LR PM 11.5 B 15.5 C 4.0 180 No No
23) Horse Ranch Crk Rd at All AM 16.0 B 17.5 B 1.5 NA No No
Baltimore Oriole (S) All PM 16.8 B 19.6 B 2.8 NA No No
24) Horse Ranch Crk Rd at All AM 22.4 C 23.6 C 1.2 NA No No
Longspur Rd (S) All PM 18.9 B 24.9 C 6.0 NA No No
25) Horse Ranch Crk Rd at All AM 18.4 B 22.2 C 3.8 NA No No
Harvest Glen Ln (S) All PM 18.7 B 30.2 C 11.5 NA No No
26) Horse Ranch Crk Rd at All AM 15.5 B 18.9 B 3.4 NA No No
Pardee South Loop (S) All PM 16.8 B 27.3 C 10.5 NA No No
27) Horse Ranch Crk Rd at WB R AM 12.0 B 15.6 C 3.6 0 No No
School/Park Access (U) WB R PM 12.9 B 18.7 C 5.8 0 No No
28) Horse Ranch Crk Rd All AM 11.0 B 11.8 B 0.8 NA No No
at Street R (S) All PM 10.9 B 15.7 B 4.8 NA No No
29) Pankey/Pala Mesa Dr All AM 22.4 C 27.0 C 4.6 NA No No
at Street R (S) All PM 38.6 D 48.0 D 9.4 NA No No
34) SR-76 (Mission Ave) at All AM 38.8 D 41.2 D 2.4 NA No No
S. Mission Rd (S) All PM 34.5 C 36.2 D 1.7 NA No No

Horizon Year (2030) Horizon Year (2030) + Project

Notes: 1) Intersection Analysis - (S) Signalized, (U) Unsignalized 2) Delay - HCM Control Delay in seconds. 3) LOS:  Level of 
Service.  4) Delta is the increase in delay from project. 5) CM Vol: Critical Movement Volume used to show project volumes on the 
critical movement.  6) County Sig: is  the project have a calculated impact based on the critical volume (Yes or No).  7) CMP Sig: 
Congention Mangement Program significant impact based on CMP criteria (Yes or No).   DNE: Does Not Exist.  NA: Not 
Applicable.  
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TABLE 32:  HORIZON YEAR (2030) + PROJECT SEGMENT ADT VOLUMES AND LEVEL OF SERVICE 
Project

Segment Daily LOS E Daily Daily LOS E Change Cumulative CMP
Volume Capacity Volumes Volume Capacity in V/C Impact? Impact?

Old Highway 395
East Mission Road to Reche Road Collector 19,320 34,200 0.56 B 2,580 21,900 34,200 0.64 B 0.08 No No

Reche Road to Stewart Canyon Road Collector 21,823 34,200 0.64 B 3,377 25,200 34,200 0.74 C 0.10 No No
Stewart Canyon Road to Tecalote Lane Collector 20,586 34,200 0.60 B 714 21,300 34,200 0.62 B 0.02 No No

Tecalote Lane to Pala Mesa Drive Collector 22,383 34,200 0.65 B 817 23,200 34,200 0.68 C 0.02 No No
Pala Mesa Drive to SR-76 (Pala Road) Collector 22,210 34,200 0.65 B 1,190 23,400 34,200 0.68 C 0.03 No No

Stewart Canyon Road
Old Hwy 395 to Horse Ranch Creek Rd Collector 5,841 34,200 0.17 A 2,959 8,800 34,200 0.26 A 0.09 No No

Pankey Road
Street R/Pankey Place to SR-76 (Pala Rd) Collector 8,418 34,200 0.25 A 483 8,900 34,200 0.26 A 0.01 No No

SR-76 (Pala Road) to Shearer Crossing Light Collector 16,411 16,200 1.01 F 3,589 20,000 16,200 1.23 F 0.22 Yes Yes
Horse Ranch Creek Road

Stewart Canyon Rd to Baltimore Oriole (#23) Light Collector 4,838 16,200 0.30 C 3,062 7,900 16,200 0.49 D 0.19 No No
Baltimore Oriole (#23) to Longspur Rd (#24) (Boulevard 4.2A) 5,636 27,000 0.21 Un 5,764 11,400 27,000 0.42 Un 0.21 No No
Longspur Rd (#24) to Harvest Glen Ln (#25) (Boulevard 4.2A) 7,194 27,000 0.27 Un 8,806 16,000 27,000 0.59 Un 0.33 No No

Harvest Glen Ln (#25) to Intersection (#26) (Boulevard 4.2A) 9,659 27,000 0.36 Un 11,141 20,800 27,000 0.77 Un 0.41 No No
Intersection (#26) to Park/School (#27) (Boulevard 4.2A) 12,179 27,000 0.45 Un 10,421 22,600 27,000 0.84 Un 0.39 No No

Park/Sch (#27) to Street R/Pankey Pl (#28) (Boulevard 4.2A) 12,379 27,000 0.46 Un 10,421 22,800 27,000 0.84 Un 0.39 No No
Street R/Pankey Pl (#28) to SR-76 (Pala Rd) (Boulevard 4.2A) 6,203 27,000 0.23 Un 7,397 13,600 27,000 0.50 Un 0.27 No No

Pala Mesa Drive
Old Highway 395 to Street R/Pankey Pl Light Collector 4,483 16,200 0.28 C 3,017 7,500 16,200 0.46 D 0.19 No No

Street R/Pankey Place
Pala Mesa/Pankey to Horse Ranch Creek Rd Light Collector 6,312 16,200 0.39 C 3,988 10,300 16,200 0.64 D 0.25 No No

Notes: (proposed GP Update classification). LOS: Level of Service.  V/C: Volume to Capacity ratio. Daily volumes is a 24 hour volume.  
Horse Ranch Creek Road LOS for proposed classification per GP Update is noted as "Un" as under capacity and "Ov" for over capacity.

Sept 2005 
Circulation 

Element

Horizon Year (2030) Horizon Year (2030) + Project

LOSLOSV/C V/C

 
 
TABLE 33A:  HORIZON YEAR (2030) + PROJECT STATE ROUTE ADT VOLUMES AND LEVEL OF SERVICE (AM) 
State Route 76 Lanes in  2030 AM (Eastbound) P 2030+P v/c 2030 P 2030+P v/c

Study Limits each dir Vol Dir Cap v/c LOS Vol Vol v/c LOS Delta Vol Dir Cap v/c LOS Vol Vol v/c LOS Delta

S Mission Rd to Via Monserate 2 1045 EB 3164 0.33 B 47 1092 0.35 B 0.01 No 1794 WB 3300 0.54 C 46 1840 0.56 C 0.01 No

Via Monserate to Gird Rd 2 1091 EB 3300 0.33 B 49 1140 0.35 B 0.01 No 1765 WB 3162 0.56 C 51 1816 0.57 C 0.02 No

Gird Rd to Sage Rd 2 1082 EB 3300 0.33 B 49 1131 0.34 B 0.01 No 1610 WB 3300 0.49 B 51 1661 0.50 B 0.02 No

Sage Rd to Old Hwy 395 2 1169 EB 1904 0.61 C 49 1218 0.64 C 0.03 No 1600 WB 3300 0.48 B 51 1651 0.50 B 0.02 No

Old Hwy 395 to I‐15 SB Ramps 2 1319 EB 3030 0.44 B 24 1343 0.44 B 0.01 No 1247 WB 2028 0.61 C 18 1265 0.62 C 0.01 No

I‐15 SB Ramps to I‐15 NB Ramps 2 939 EB 3030 0.31 A 83 1022 0.34 B 0.03 No 837 WB 3030 0.28 A 157 994 0.33 B 0.05 No

I‐15 NB Ramps to Pankey Rd 2 641 EB 3100 0.21 A 201 842 0.27 A 0.06 No 817 WB 3030 0.27 A 228 1045 0.34 B 0.08 No

Pankey Rd to Horse Ranch Creek Rd 2 542 EB 1806 0.30 A 220 762 0.42 B 0.12 No 965 WB 1956 0.49 B 219 1184 0.61 C 0.11 No

Horse Ranch Creek Rd to Rice Cyn 2 722 EB 1806 0.40 B 40 762 0.42 B 0.02 No 1139 WB 1956 0.58 C 45 1184 0.61 C 0.02 No

Rice Cyn to Couser Cyn 2 802 EB 2382 0.34 B 38 840 0.35 B 0.02 No 1684 WB 3100 0.54 C 40 1724 0.56 C 0.01 No
Source:  SANDAG, higher volumes used btw Series 10 (2030) Cumulative Map and Series 11 (2030) coverage.  Notes: Dir = Direction.  Vol = Volume.  Cap = Capacity. 

v/c = volume to capacity ratio. LOS = Level of Service.  P: Project.

Impact? Impact?
AM (Westbound)

 
limits based on where 50 peak hour trips will travel, which does not extend to Olive Hill as shown in Figure 16c (intersection #33). 
 
TABLE 33B:  HORIZON YEAR (2030) + PROJECT STATE ROUTE ADT VOLUMES AND LEVEL OF SERVICE (PM) 
State Route 76 Lanes in  2030 P 2030+P v/c 2030 P 2030+P v/c

Study Limits each dir Vol Dir Cap v/c LOS Vol Vol v/c LOS Delta Vol Dir Cap v/c LOS Vol Vol v/c LOS Delta

S Mission Rd to Via Monserate 2 2200 EB 3300 0.67 C 73 2273 0.69 C 0.02 No 1437 WB 2122 0.68 C 64 1501 0.71 C 0.03 No

Via Monserate to Gird Rd 2 1998 EB 2912 0.69 C 79 2077 0.71 D 0.03 No 1294 WB 3300 0.39 B 67 1361 0.41 B 0.02 No

Gird Rd to Sage Rd 2 1599 EB 3300 0.48 B 79 1678 0.51 B 0.02 No 1169 WB 2912 0.40 B 67 1236 0.42 B 0.02 No

Sage Rd to Old Hwy 395 2 1596 EB 2300 0.69 C 79 1675 0.73 D 0.03 No 1381 WB 3300 0.42 B 67 1448 0.44 B 0.02 No

Old Hwy 395 to I‐15 SB Ramps 2 1454 EB 3030 0.48 B 32 1486 0.49 B 0.01 No 1498 WB 2028 0.74 D 33 1531 0.75 D 0.02 No

I‐15 SB Ramps to I‐15 NB Ramps 2 1222 EB 3030 0.40 B 135 1357 0.45 B 0.04 No 1086 WB 3030 0.36 B 199 1285 0.42 B 0.07 No

I‐15 NB Ramps to Pankey Rd 2 1106 EB 3100 0.36 B 343 1449 0.47 B 0.11 No 780 WB 3030 0.26 A 282 1062 0.35 B 0.09 No

Pankey Rd to Horse Ranch Creek Rd 2 934 EB 1806 0.52 C 346 1280 0.71 C 0.19 No 1050 WB 2028 0.52 C 307 1357 0.67 C 0.15 No

Horse Ranch Creek Rd to Rice Cyn 2 1219 EB 1806 0.67 C 61 1280 0.71 C 0.03 No 1291 WB 2028 0.64 C 66 1357 0.67 C 0.03 No

Rice Cyn to Couser Cyn 2 977 EB 3100 0.32 B 55 1032 0.33 B 0.02 No 1282 WB 2382 0.54 C 61 1343 0.56 C 0.03 No
Source:  SANDAG, higher volumes used btw Series 10 (2030) Cumulative Map and Series 11 (2030) coverage.  Notes: Dir = Direction.  Vol = Volume.  Cap = Capacity. 

v/c = volume to capacity ratio. LOS = Level of Service.  P: Project.

Impact?
PM (Westbound)PM (Eastbound)

Impact?

 
limits based on where 50 peak hour trips will travel, which does not extend to Olive Hill as shown in Figure 16c (intersection #33). 
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TABLE 34:  HORIZON YEAR (2030) + PROJECT FREEWAY VOLUMES AND LEVEL OF SERVICE 

Freeway Segment

SANDAG (Horizon Year)
ADT

Peak Hour A M P M A M P M A M P M
Direction NB SB NB SB NB SB NB SB NB SB NB SB

Number of Lanes 4 4 4 4 4 4 4 4 4 4 4 4
Capacity (1) 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400
K Factor (2) 0.0619 0.0619 0.0738 0.0738 0.0619 0.0619 0.0738 0.0738 0.0590 0.0590 0.0723 0.0723
D Factor (3) 0.5064 0.4936 0.5064 0.4936 0.5075 0.4925 0.5075 0.4925 0.4917 0.5083 0.4917 0.5083

Truck Factor (4) 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.9186 0.8977 0.8977 0.8977 0.8977
Peak Hour Volume 9,384 9,147 11,188 10,905 8,584 8,330 10,234 9,931 7,465 7,717 9,148 9,457
Volume to Capacity 1.00 0.97 1.19 1.16 0.91 0.89 1.09 1.06 0.79 0.82 0.97 1.01

LOS F E F F D D F F C D E F
Project Pk Hr Vol 99 68 97 136 14 9 13 19 73 86 128 102

SANDAG (Horizon Year + Project)
Peak Hour Volume 9,483 9,215 11,285 11,041 8,598 8,339 10,247 9,950 7,538 7,803 9,276 9,559
Volume to Capacity 1.01 0.98 1.20 1.17 0.91 0.89 1.09 1.06 0.80 0.83 0.98 1.02

LOS F E F F D D F F D D E F
Increase in V/C 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
County Impact? No No No No No No No No No No No No

CMP Impact? No No No No No No No No No No No No

SR-76 to Escondido Hwy (Old 395)
I-15 I-15 I-15

Notes: (1) Capacity of 2,350 passenger cars per hour per lane from Caltrans' Guide for the Preparation of Traffic Impact Studies, Dec 2002. (2) Latest 
K factor from Caltrans (based on 2005 data), which is the percentage of Annual Average Daily Traffic (AADT) in both directions. (3) D factor from 
SANDAG Series 11 split for year 2030, which when multiplied by K and ADT will provide peak hour volume. (4) Latest truck factor from Caltrans 
(based on 2000 data).  CMP: Congestion Management Program.

275,000 251,000 231,000

Rainbow Valley Blvd to Mission Rd Mission Rd to SR-76 (Pala Rd)

 

3.9 Ramps 
 
Per Caltrans’ personnel, on-ramp meters are typically installed if demand warrants metering based 
on actual conditions.  Thus, an on-ramp metering analysis was not done as part of this traffic study. 
 

3.10 Congestion Management Program 
 
To meet the CMP analysis requirements, a computerized traffic model was utilized and the CMP 
thresholds were applied to the study elements and shown in the appropriate LOS tables.  
 

3.11 Hazards Due To An Existing Transportation Design Feature 

Design standards are continually updated, and as such, existing roadways have been constructed 
per older standards creating potential hazards according to current standards.   

State Route 76 has several potential hazards as identified in the SR-76 East Corridor Study 
prepared by Reservation Transportation Authority dated March 2007 (excerpts included in 
Appendix V).  In vicinity of the project, the identified potential hazards on SR-76 include a 
curve correction from Post Mile (PM) 18.80 to 19.00 and left turn channelization at Rice Canyon 
Road PM 19.39. 
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3.12 Hazards To Pedestrians or Bicyclists 
 
Any required improvements will be constructed to maintain existing conditions or meet County 
standards as they relate to pedestrians and bicyclists.  New trails for pedestrians and bicyclists are 
proposed throughout the development.  A trails graphic is included at the end of Appendix W.  
 
The intersection calculations incorporate potential pedestrian calls to cross an intersection.  A 
pedestrian call includes a single person, group of people, or persons with a horse or other 
domesticated animal crossing an intersection. 
 

3.13 Parking Capacity 
 
In addition to meeting the County parking requirements, the project provides an additional 423 
parking spaces overall as shown in Table 35.   
 
TABLE 35:  PARKING CAPACITY 
Area and Parking Rate Units or Parking Parking
Land Use per County Code Size Required Provided
Multi-Family 1

Residential (3 BR) 2 spaces/unit 92 units 184 184
Residential (2 BR) 1.5 spaces/unit 100 units 150 200

Guest 0.2 spaces/unit 192 units 38 75
Multi-Family 2

Residential (3 BR) 2 spaces/unit 48 units 96 96
Residential (2 BR) 1.5 spaces/unit 18 units 27 36

Guest 0.2 spaces/unit  66 units 13 19
Multi-Family 3

Residential (3 BR) 2 spaces/unit 189 units 378 378
Guest 0.2 spaces/unit 189 units 38 127

Multi-Family 4
Residential (3 BR) 2 spaces/unit 108 units 216 216

Guest 0.2 spaces/unit 108 units 22 84
Professional Office 1

Office 4.5 spaces/1,000 sf 40,000 sf 180 189
Professional Office 2

Office 4.5 spaces/1,000 sf 117,000 sf 527 531
Town Center

Retail 4.5 spaces/1,000 sf 49,200 sf 221 237
Restaurant 12 spaces/1,000 sf 12,000 sf 144 154

Sports Complex
Participant Sport 5 spaces/1,000 sf 2,400 sf 12 71

Recreation Lot None NA 0 31
Pump Station/Staging Area

Pump Station & Staging Area None NA 0 41
Total Required Parking and Provided Parking 2,246 2,669

Additional Parking
NA: Not Applicable.  Recreation lot and staging areas do no have rates identified in the County parking schedules.

423
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3.14 Alternative Transportation 
 
No nearby transit service routes are published; however, the project applicant will work with 
applicable transit authorities to promote transit service with bus turnouts that will serve the proposed 
project.  Campus Park in combination with the surrounding projects will create the ideal General 
Plan Update transit area – a mixed-use development of residential, retail, office, park, and higher 
education uses.  Transit services, including bus turn-outs, are planned along Horse Ranch Creek 
Road.  Campus Park proposes to locate high density housing closer to the transit service.  In 
addition, project trails and pathways will provide easy accessibility for all residents of Campus Park. 
 

3.15 Project Access and On-Site Circulation 
 
On-site circulation is proposed by several new roadways as shown on the vested tentative 
map/grading plans.  All project roadway designs will be submitted under separate cover to meet 
County safety standards.  Horse Ranch Creek Road shall be designed per General Plan Update 
Boulevard Standards.  Pala Mesa Road and Pankey Place/Street R will be designed per current 
adopted County standards. The proposed internal roads and cul-de-sac streets would provide 
efficient on-site circulation and logical connections to Horse Ranch Creek Road. All internal streets 
would be constructed with streetlights and standard curbs and gutters and are designed to 
accommodate anticipated long-term traffic volumes.  On-street parking would be permitted along 
both sides of all proposed internal roads and cul-de-sac streets.  Parking would not be permitted 
along Horse Ranch Creek Road, Pala Mesa Drive, Pankey Place (aka Street R), Baltimore Oriole 
Road, Pala Mesa Heights Road, Longspur Road, and Harvest Glen Lane. 
 
All intersection designs will also be submitted under separate cover to meet County safety 
standards.  Off-site improvements to several area intersections and street segments are proposed to 
accommodate Project traffic and reduce traffic congestion in the Fallbrook area.  The proposed off-
site improvements are described in detail under Section 5.6. 
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4.0 Impact Summary  

4.1 Impact Summary Table 
 
The project is calculated to have direct and cumulative impacts based on the County of San Diego 
and Congestion Management Program significance criteria.  There are several intersections and 
roadway segments that will be constructed by the applicant for access to the project site.  Because 
these intersections and roadway segments currently do not exist, they could not be analyzed and 
identified as impacted locations.  Therefore, the proposed intersections and roadway segments 
needed for access to the project site are described in Section 5.  The direct and cumulative impact 
findings are summarized below in Table 36. 
 
TABLE 36:  IMPACT SUMMARY TABLE 

Facility Direct Impact Locations Cumulative Impact Locations 
Intersections 1) SR-76/I-15 NB Ramp (#7) 

2) Old Hwy 395/Reche Road (#15) 
 
  

1) SR-76/Melrose Dr 
2) SR-76/E Vista Way 
3) SR-76/North River Rd 
4) SR-76/Olive Hill Rd 
5) SR-76/S Mission Rd 
6) SR-76/Via Monserate 
7) SR-76/Gird Rd 
8) SR-76/Sage Road 
9) SR-76/Old Hwy 395 
10) SR-76/I-15 SB Ramp 
11) SR-76/I-15 NB Ramp 
12) SR-76/Pankey Road 
13) SR-76/Rice Canyon Road 
14) SR-76/Couser Canyon Road 
15) Mission Rd at Old Hwy 395 
16) Mission Road at I-15 SB Ramp 
17) Mission Road at I-15 NB Ramp 
18) Old Hwy 395/Reche Rd 
19) Old Hwy 395/Stewart Canyon Rd 
20) Old Hwy 395/Pala Mesa Dr 
21) Old Hwy 395/Dulin Rd 
22) Reche Rd/Live Oak Park Rd 

Segments and 
State Routes 

1) SR-76 (S Mission Rd to Gird Rd) 
2) SR-76 (Sage Rd to Old Hwy 395) 
3) SR-76 (I-15 SB Ramp to I-15 NB 

Ramp) 
4) SR-76 (Horse Ranch Creek Rd to 

Couser Canyon Rd)1 

1) Old Hwy 395 from E Mission Rd to W Lilac Rd 
2) Reche Rd from Green Canyon Norte to Gird Rd 
3) Pankey Rd from SR-76 to Shearer Crossing 
4) Pala Mesa Dr from Wilt Rd/Sage Rd to Old Hwy 395 
5) SR-76 Melrose Dr to Old Hwy 395 
6) SR-76 from I-15 SB Ramp to I-15 NB Ramp 
7) SR-76 from Horse Ranch Creek Rd to Pala Mission 

Rd2 
Freeways None None 
Ramps None None 
Various 
Roadways 
Elements  

Modification to roadway standards 
have been submitted or approved 
for Horse Ranch Creek Road GP 
Update Boulevard Standard, 
driveway spacing, and sight distance 
triangles. 

None  

Notes: (1) Impact is only between Granite Driveway and Couser Canyon Road; however, segment is labeled from Horse 
Ranch Creek Road to match segment limits used in this study. (2) Impact is only between Granite Driveway and Pala 
Mission Road; however, segment is labeled from Horse Ranch Creek Road to match segment limits used in this study. 
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4.2 Road Segments 

4.2.1 Guidelines for the Determination of Significance 
 
Based on the San Diego County Guidelines for Determining Significance and Report Format and 
Content Requirements Transportation and Traffic, December 5, 2007, a project may have a direct 
and or cumulative impact if the significance criteria are exceeded as shown in Table 37. 
 
TABLE 37:  COUNTY OF SAN DIEGO SIGNIFICANT TRAFFIC IMPACT THRESHOLDS – ROAD SEGMENTS 

Measures of Significant Project Impacts to Congestion 
Allowable Increases on Congested Roads 

 
Operations 

Road Segments 
2-Lane Road 4-Lane Road 6-Lane Road 

LOS E 200 ADT 400 ADT 600 ADT 
LOS F 100 ADT 200 ADT 300 ADT 

Source:  County of San Diego Guidelines for Determining Significance Table 1 from page 13. 
  
A direct impact would occur when the significance criteria is exceeded.  If the proposed project 
exceeds the values provided in the above table, then the individually proposed project would result 
in a direct traffic impact.  Specific improvements to mitigate direct impacts must be identified. 
 
A cumulative impact would occur when two conditions are met: 1) will build-out of all near-term 
projects result in a cumulative traffic impact and 2) does the amount of traffic generated by the 
individual proposed project contribute (even in a small part) to that cumulative impact.  Both 
conditions must be met for an individual project to result in a cumulative traffic impact.  If the 
traffic generated from all the near-term projects (cumulative projects) would result in a cumulative 
traffic impact then condition one is met.  If the total amount of traffic generated exceeds the values 
provided in the above table, then condition two is met and the individually proposed project would 
result in a cumulative traffic impact.  Fair-share contributions toward cumulative impacts may only 
be provided when a specific project and schedule for completion of the project has been identified.  
 
The County of San Diego Guidelines for Determining Significance and Report Format and Content 
Requirements Transportation and Traffic, dated December 5, 2007 includes a summary of how a 
project’s potential traffic impact would be perceptible to the average driver on roadway 
segments:  
 

“Based on these criteria [Table above], an impact from new development on an LOS E 
road would be reached when the increase in average daily trips (ADT) on a two-lane road 
exceeds 200 ADT.  Using SANDAG’s “Brief Guide for Vehicular Traffic Generation 
Rates for the San Diego Region” for most discretionary projects this would generate less 
than 25 peak hour trips.  On average, during peak hour conditions, this would be only one 
additional car every 2.4 minutes.  Therefore, the addition of 200 ADT, in most cases, 
would result in changes to traffic flow that would not be noticeable to the average driver 
and therefore would not constitute a significant impact on the roadway.  Significance 
criteria were also established for four-lane and six-lane roads operating at LOS E and are 
based upon the above 24 hour ADT significance criterion established for two-lane roads.  
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The two-lane road criterion was doubled to determine impacts to four-lane roads and 
tripled to determine impacts to six-lane roads.  This was considered to be conservative 
since the 24 hour per lane road capacity for a 4-lane road is more than double that of a 
two-lane road and the per lane capacity of a six-lane road is more than triple that of the 
two-lane road.  For LOS E roads, the additional significance criteria are 400 ADT for a 
four-lane road and 600 ADT for a six-lane road.  Similar to criterion for two-lane road, 
the 400 ADT for a 4-lane road and 600 ADT for a 6-lane road criteria would generate 
less than 25 per lane peak hour trips for most discretionary projects.  On average, during 
peak hour conditions, this would be only one additional car per lane every 2.4 minutes.  
The addition of 200 ADT per lane (400 ADT for a 4 lane road or 600 for a 6-lane road), 
in most cases, would result in changes to traffic flow that would not be noticeable to the 
average driver and therefore would not constitute a significant impact on the roadway…” 
 
“The second significance criteria listed in [Table above] addresses roadways presently 
operating at LOS F.  Under LOS F congested conditions, small changes and disruptions 
to the traffic flow on County Circulation Element Road can have a greater effect on 
traffic operations when compared to other LOS conditions.  In order to better account for 
potential effects of increased traffic on LOS F road more stringent significance criteria 
was established when compared to that for LOS E.  Based on this guidance, an impact 
from new development on an LOS F road would be reached when the increase in average 
daily trips (ADT) on a two-lane road exceeds 100.  Again, using SANDAG’s “Brief 
Guide for Vehicular Traffic Generation Rates for the San Diego Region” for most 
discretionary projects this would generate less than 12.5 peak hour trips.  On average, 
during peak hour conditions, this would be only one additional car every 4.8 minutes.  
The addition of 100 ADT, in most cases, would not be noticeable to the average driver 
and therefore would not constitute a significant impact on the roadway.  The same 
approach used to determine significance criteria for four-lane and six-lane roads 
operating at LOS E was used to determine appropriate significance criteria for four-lane 
and six-lane road operating at LOS F.  Based on this approach, the significance criteria 
for a four-lane road (200 ADT) and for a six-lane road (300 ADT) would generate less 
than 12.5 per lane peak hour trips for most discretionary projects.  On average, during 
peak hour conditions, this would be only one additional car per lane every 4.8 minutes.  
The addition of 100 per lane ADT (200 ADT for a 4-lane and 300 ADT for a 6-lane road) 
would, in most cases, not be noticeable to the average driver and therefore would not 
constitute a significant impact on the roadway.  In summary, under extremely congested 
LOS F conditions, small changes and disruptions to the traffic flow can significantly 
affect traffic operations and additional project traffic can increase the likelihood or 
frequency of these events.  Therefore, the LOS F ADT significance criteria was set at 100 
ADT (50% of the LOS E threshold) to provide a higher level of assurance that the traffic 
allowed under the threshold would not significantly impact traffic operation on the road 
segment.” 

 

4.2.2 Significance of Impacts Prior to Mitigation 
 
Without mitigation the calculated direct and cumulative impacts as shown in Table 36 would cause 
delays beyond the amounts listed as allowable per the significance criteria. 
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4.3 Intersections (Signalized & Un-signalized) 

4.3.1 Guidelines for the Determination of Significance 
 
Based on the San Diego County Guidelines for Determining Significance and Report Format and 
Content Requirements Transportation and Traffic, December 5, 2007, a project may have a direct 
and or cumulative impact if the significance criteria are exceeded as shown in Table 38. 
 
TABLE 38:  COUNTY OF SAN DIEGO SIGNIFICANT TRAFFIC IMPACT THRESHOLDS - INTERSECTIONS 

Measures of Significant Project Impacts to Congestion 
Allowable Increases on Congested Intersections 

 
Operations 

Intersections 
Signalized Un-signalized 

LOS E Delay of 2 seconds 20 peak hour trips on a critical movement 
LOS F Delay of 1 second, or 5 peak hour trips on 

a critical movement 
5 peak hour trips on a critical movement 

Source:  County of San Diego Guidelines for Determining Significance Table 2 from page 13.  Note:  A critical movement is one 
that is experiencing excessive queues.   

  
A direct impact would occur when the significance criteria is exceeded.  If the proposed project 
exceeds the values provided in the above table, then the individually proposed project would result 
in a direct traffic impact.  Specific improvements to mitigate direct impacts must be identified. 
 
A cumulative impact would occur when two conditions are met: 1) will build-out of all near-term 
projects result in a cumulative traffic impact and 2) does the amount of traffic generated by the 
individual proposed project contribute (even in a small part) to that cumulative impact.  Both 
conditions must be met for an individual project to result in a cumulative traffic impact.  If the 
traffic generated from all the near-term projects (cumulative projects) would result in a cumulative 
traffic impact then condition one is met.  If the total amount of traffic generated exceeds the values 
provided in the above table, then condition two is met and the individually proposed project would 
result in a cumulative traffic impact.  Fair-share contributions toward cumulative impacts may only 
be provided when a specific project and schedule for completion of the project has been identified.  
 
The County of San Diego Guidelines for Determining Significance and Report Format and Content 
Requirements Transportation and Traffic, dated December 5, 2007 includes a summary of how a 
project’s potential traffic impact would be perceptible to the average driver at intersection:  

 

“The significance criterion for signalized intersections listed in [Table above] allows an 
increase in the overall delay at an intersection operating at LOS E of two seconds.  This is 
consistent with the capacity threshold contained in the SANDAG’s CMP and guidelines 
established by the City of San Diego.  A delay of two seconds is a small fraction of the 
typical cycle length for a signalized intersection that ranges between 60 and 120 seconds.  
The likelihood of increased queues forming due to the additional two seconds of delay is 
low.  Therefore, an increased wait time of two seconds, on average, would result in 
changes to traffic flow that would not be noticeable to the average driver.  Therefore the 
significance guideline for intersections operating at LOS E is two seconds.” 
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“The primary significance criterion for signalized intersections operating at LOS F 
conditions was based upon increased delay at the intersection.  Under LOS F congested 
conditions, small changes and disruptions to the traffic flow to signalized intersection can 
have a greater effect on overall intersection operations when compared to other LOS 
conditions.  In order to better account for potential effects of increased traffic at 
signalized intersections operating at LOS F, a more stringent guideline was established 
when compared to signalized intersection operating at LOS E.  A significance guideline 
of an increased delay of 1 second was established for signalized intersections operating at 
LOS F.  An increase in the overall delay at an intersection of one second, on average, 
would result in changes to traffic flow that would not be noticeable to the average driver.  
Therefore the significance guideline for intersections operating at LOS F is 1 second.” 
 
“Signalized intersections operating at LOS F also have the potential for substantial 
queuing at specific turning movements that may detrimentally effect overall intersection 
and/or road segment operations.  Thus, an increase of peak hour trips to a critical move 
was also established as a secondary significance criterion for signalized intersections.  A 
critical movement would be a movement or a lane at an intersection that is experiencing 
queuing or substantial delay and is affecting the overall operation of the intersection.  The 
increase in peak hour trips to a critical move is a measurement of how many cars can be 
added to an existing queue.  The addition of five trips (peak hour) per critical movement 
will normally be considered a significant impact.  This significance criterion was selected 
because the five additional trips spread out over the peak hour would not significantly 
increase the length of an existing queue and would not be noticeable to the average driver 
(one trip every 12 minutes or 720 seconds).  For LOS E intersections, the 5 peak hour 
trips to a critical movement would not be noticeable to the average driver since the one 
additional trip during the 12 minute interval on average would clear the traffic signal 
cycles well within the 12 minute period.  It should also be noted that if the 5 additional 
peak hour trips arrived at the same time, these trips would also clear the traffic cycle and 
existing queue lengths would be re-established.” 
 
“The significance guidelines for unsignalized intersections identify a minimum number 
of trips added to a critical movement at an unsignalized intersection.  Since the operations 
of unsignalized intersections under congested conditions are heavily influenced by traffic 
volume increases on critical moves, the significance guidelines for unsignalized 
intersections were based upon the number of trips added to a critical movement.  This 
guideline directly relates to the number of vehicles that can be added to an existing queue 
that forms at the intersection.  A significance criteria of twenty trips (peak hour) per 
critical movement was used for LOS E conditions.  Although delays drivers experience 
under LOS E conditions may be noticeable, they are not yet considered unacceptable.  
The twenty trips spread out over the peak hour would not likely cause the intersection 
delay or existing queue lengths to become unacceptable.  The twenty trips (peak hour) 
would not be noticeable to the average driver.  A significance guideline of five trips (peak 
hour) per critical movement was used for LOS F conditions.  The five trips spread out 
over the peak hour would not significantly increase the length of an existing queue and 
would not be noticeable to the average driver.” 
 
“The operations of unsignalized intersections under congested conditions are heavily 
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influenced by traffic volumes increases on critical moves.  Therefore, the significance 
guidelines for unsignalized intersections are based upon the number of peak hour trips 
added to a critical movement at that intersection.  This guideline examines the number of 
vehicles that may be added to an existing queue that forms at the intersection by the 
additional traffic generated by a project.  In LOS E situations, the delays that drivers 
experience are noticeable, but are not considered excessive.  A peak hour increase of 
twenty trips to the critical movement of an unsignalized intersection would be, on 
average, one additional car every 3.0 minutes or 180 seconds.  Assuming the average 
wait time for a vehicle in the critical movement queue is less than 3.0 minutes, which is 
typical for LOS E conditions, this would not be noticeable to the average driver and 
would not be considered a significant impact.” 
 
“For LOS F conditions, a significance threshold of five trips (peak hour) per critical 
movement was used.  The five trips spread out over the peak hour would not significantly 
increase the length of an existing queue and would not be noticeable to the average 
driver.  Five trips spread out over an hour would be one car every 12 minutes.  This 
typically exceeds the average wait time in the queue and would not be noticeable to the 
average driver.” 
 

4.3.2 Significance of Impacts Prior to Mitigation 
 
Without mitigation the calculated direct and cumulative impacts as shown in Table 36 would cause 
delays beyond the amounts listed as allowable per the significance criteria. 
 

4.4 Ramps 
 
Per Caltrans’ personnel, on-ramp meters are typically installed if demand warrants metering based 
on actual conditions.  Thus, an on-ramp metering analysis was not done as part of this traffic study. 
 

4.5 Congestion Management Program 
 
To meet the CMP analysis requirements, a computerized traffic model was utilized and the CMP 
thresholds were applied to the study elements and shown in the appropriate LOS tables.  
 

4.6 Hazards Due To An Existing Transportation Design Feature 
 
State Route 76 has several potential hazards as identified in the SR-76 East Corridor Study prepared 
by Reservation Transportation Authority dated March 2007.  In vicinity of the project, the identified 
potential hazards on SR-76 include a curve correction from Post Mile (PM) 18.80 to 19.00 and left 
turn channelization at Rice Canyon Road PM 19.39.  New alignments and widening of SR-76 east 
of I-15 are proposed by the Granite Construction Company and the Warner Ranch project applicant 
that will mitigate the aforementioned potential hazards.  
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4.7 Hazards To Pedestrians or Bicyclists 
 
Any required improvements will be constructed to maintain existing conditions or meet County 
standards as they relate to pedestrians and bicyclists.  New trails for pedestrians and bicyclists are 
proposed throughout the development.  A trails graphic is included in Appendix W. 
 
The intersection calculations incorporate potential pedestrian calls to cross an intersection.  A 
pedestrian call includes a single person, group of people, or persons with a horse or other 
domesticated animal crossing an intersection. 
 

4.8 Parking Capacity 
 
The parking capacity exceeds the required parking by an additional 423 spaces as documented 
previously in Table 35.  Required parking and provided parking for the various project elements are 
identified on the project plans. 
 

4.9 Alternative Transportation 
 
No nearby transit service routes are published; however, the project applicant will work with 
applicable transit authorities to promote transit service with bus turnouts that will serve the proposed 
project.  Campus Park in combination with the surrounding projects will create the ideal General 
Plan Update transit area – a mixed-use development of residential, retail, office, park, and higher 
education uses.  Transit service, including bus turn-outs, is planned along Horse Ranch Creek 
Road.  Campus Park proposes to locate high density housing closer to the transit service.  In 
addition, project trails and pathways will provide easy accessibility for all residents of Campus Park. 
 

4.10 Project Access and On-Site Circulation 
 
All project roadway designs will be submitted under separate cover to meet County safety 
standards.  Horse Ranch Creek Road shall be designed per General Plan Update Boulevard 
Standards.  Pala Mesa Road and Pankey Place/Street R will be designed per current adopted County 
standards. The proposed internal roads and cul-de-sac streets would provide efficient on-site 
circulation and logical connections to Horse Ranch Creek Road. All internal streets would be 
constructed with streetlights and standard curbs and gutters and are designed to accommodate 
anticipated long-term traffic volumes.  On-street parking would be permitted along both sides of all 
proposed internal roads and cul-de-sac streets.  Parking would not be permitted along Horse Ranch 
Creek Road, Pala Mesa Drive, Pankey Place (aka Street R), Baltimore Oriole Road, Pala Mesa 
Heights Road, Longspur Road, and Harvest Glen Lane. 
 
All intersection designs will also be submitted under separate cover to meet County safety 
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standards.  Off-site improvements to several area intersections and street segments are proposed to 
accommodate Project traffic and reduce traffic congestion in the Fallbrook area.  The proposed off-
site improvements are described in detail under Section 5.6. 
 

4.10.1 Project Driveway Corner Sight Distance Analysis 
 
Landmark Consulting will submit to the County of San Diego under separate cover sight distance 
triangles for the required intersections as related to driveway corner sight distance requirements. 
 

4.10.2 Project Driveway Spacing Analysis 
 
Landmark Consulting has submitted to the County of San Diego under separate cover a request for 
a modification to a road standard for the project as related to driveway spacing requirements.  A 
copy of the approved modification to a roadway standard for driveway spacing requirements is 
included in Appendix X. 
 

4.10.3 Project Landscaping Along Right-of-Way 
 
The landscaping plan will be evaluated for safety under separate cover. 
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5.0 Summary of Project Impacts, Mitigation, and Design Features 
 
The project is calculated to have direct and cumulative impacts based on the County of San Diego 
and Congestion Management Program significance criteria.  This section describes the mitigation 
measures required to bring the calculated impacts to below a level of significance, and documents 
the intersections and roadways proposed for construction as part of the project.  Additionally, the 
existing widening of SR-76 east of I-15 is described in this section because the additional capacity 
based on the widening was accounted for in the analysis. 
 

5.1 Direct Project Impacts and Recommended Mitigation Measures 
 
The project is calculated to have direct impacts at two intersections and along six state route 
segments. 
 
The direct intersection impacts are calculated to operate at acceptable levels of service with the 
proposed mitigation measures as shown in Table 39 (Intersection calculations and the signal 
warrant for Old Highway 395 at Reche Road are included in Appendix Y). 
 
TABLE 39:  DIRECT IMPACT INTERSECTION OPERATIONS WITH RECOMMENDED MITIGATION MESURES 
Intersection & Move- Peak County CMP
(Analysis)1 ment Hour Delay2 LOS3 Delay2 LOS3 Delta4 CM Vol5 Sig6 Sig7

7) SR-76 (Pala Rd) at All AM 22.4 C 28.6 C 6.2 NA No No
I-15 NB Ramps (S) All PM 46.7 D 63.7 E 17.0 NA Yes Yes
With Mitigation of adding a one clover leaf to the interchange (mitigates the impact as shown below with acceptable LOS)
7) SR-76 (Pala Rd) at All AM 11.2 B NA NA No No
I-15 NB Ramps (S) All PM 21.4 C NA NA No No

15) Old Highway 395 at EB LR AM 18.4 C 39.5 E NA 20 Yes NA
Reche Road (U) EB LR PM 35.9 E 219.2 F NA 45 Yes NA

All AM 10.6 B 17.6 B 7.0 NA NA No
All PM 17.6 B 77.9 F 60.3 NA NA Yes

With Mitigation of installing a traffic signal with no additional lanes (mitigates the impact as shown below with acceptable LOS)
15) Old Highway 395 at All AM 15.1 B 18.4 B 3.3 NA No No
Reche Road (S) All PM 18.5 B 26.5 C 8.0 NA No No
Notes: 1) Intersection Analysis - (S) Signalized, (U) Unsignalized 2) Delay - HCM Control Delay in seconds. 3) LOS:  Level of Service.  4) Delta is
the increase in delay from project. 5) CM Vol: Critical Movement Volume used to show project volumes on the critical movement.  6) County Sig: is 
the project have a calculated impact based on the critical volume (Yes or No).  7) CMP Sig: Congention Mangement Program significant impact
based on CMP criteria (Yes or No).   DNE: Does Not Exist.  NA: Not Applicable

Existing Existing + Project

 
 
Direct impacts to the six SR-76 segments are calculated to operate at acceptable levels of service 
with improvements proposed as part of the Caltrans SR-76 East Project.  If Caltrans or the County 
does not construct these improvements before the Campus Park project issues certificates of 
occupancy, then these impacts would remain significant and unmitigated and the applicant would 
require overrides.  The levels of service without and with the Caltrans and TIF mitigation measures 
are shown in Table 40a and 40b.  
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TABLE 40A:  DIRECT IMPACT STATE ROUTE SEGMENT OPERATIONS WITH RECOMMENDED MITIGATION MESURES (AM) 
State Route 76 Lanes in  AM (Eastbound) Project Change In AM (Westbound) Project Change In

Study Limits each dir Vol Dir Cap v/c LOS Vol E+P v/c LOS v/c Sig Vol Dir Cap v/c LOS Vol E+P v/c LOS v/c Sig

S Mission Rd to Via Monserate 1 745 EB 950 0.78 D 47 792 0.83 D 0.05 No 901 WB 950 0.95 E 46 947 1.00 E 0.05 Yes

Via Monserate to Gird Rd 1 808 EB 950 0.85 D 49 857 0.90 E 0.05 Yes 895 WB 950 0.94 E 51 946 1.00 E 0.05 No

I‐15 SB Ramps to I‐15 NB Ramps 1 844 EB 950 0.89 E 83 927 0.98 E 0.09 Yes 539 WB 950 0.57 C 157 696 0.73 D 0.17 No

With Mitigation of an additional one travel lane in each direction as part of the Caltrans SR‐76 East project.

S Mission Rd to Via Monserate 2 745 EB 3164 0.24 A 47 792 0.25 A 0.01 No 901 WB 3300 0.27 A 46 947 0.29 A 0.01 No

Via Monserate to Gird Rd 2 808 EB 3300 0.24 A 49 857 0.26 A 0.01 No 895 WB 3162 0.28 A 51 946 0.30 A 0.02 No

I‐15 SB Ramps to I‐15 NB Ramps 2 844 EB 3030 0.28 A 83 927 0.31 A 0.03 No 539 WB 3030 0.18 A 157 696 0.23 A 0.05 No

Source:  SANDAG Hwycov 2007.  Notes: Dir = Direction.  Vol = Volume.  Cap = Capacity.  v/c = volume to capacity ratio. LOS = Level of Service.  
 
TABLE 40B:  DIRECT IMPACT STATE ROUTE SEGMENT OPERATIONS WITH RECOMMENDED MITIGATION MESURES (PM) 
State Route 76 Lanes in  PM (Eastbound) Project Change In PM (Westbound) Project Change In

Study Limits each dir E Vol Dir Cap v/c LOS Vol E+P v/c LOS v/c Sig E Vol Dir Cap v/c LOS Vol E+P v/c LOS v/c Sig

S Mission Rd to Via Monserate 1 1064 EB 950 1.12 F 73 1137 1.20 F 0.08 Yes 618 WB 950 0.65 C 64 682 0.72 D 0.07 No

Via Monserate to Gird Rd 1 1077 EB 950 1.13 F 79 1156 1.22 F 0.08 Yes 786 WB 950 0.83 D 67 853 0.90 E 0.07 Yes

Sage Rd to Old Hwy 395 1 638 EB 950 0.67 C 79 717 0.75 D 0.08 No 768 WB 950 0.81 D 67 835 0.88 E 0.07 Yes

I‐15 SB Ramps to I‐15 NB Ramps 1 718 EB 950 0.76 D 135 853 0.90 E 0.14 Yes 1153 WB 950 1.21 F 199 1352 1.42 F 0.21 Yes

With Mitigation of an additional one travel lane in each direction as part of the Caltrans SR‐76 East project.

S Mission Rd to Via Monserate 2 1064 EB 3300 0.32 B 73 1137 0.34 B 0.02 No 618 WB 2122 0.29 A 64 682 0.32 B 0.03 No

Via Monserate to Gird Rd 2 1077 EB 2912 0.37 B 79 1156 0.40 B 0.03 No 786 WB 3300 0.24 A 67 853 0.26 A 0.02 No

Sage Rd to Old Hwy 395 2 638 EB 2300 0.28 A 79 717 0.31 B 0.03 No 768 WB 3300 0.23 A 67 835 0.25 A 0.02 No

I‐15 SB Ramps to I‐15 NB Ramps 2 718 EB 3030 0.24 A 135 853 0.28 A 0.04 No 1153 WB 3030 0.38 B 199 1352 0.45 B 0.07 No

Horse Ranch Creek Rd to Rice Cyn 1 631 EB 950 0.66 C 61 692 0.73 D 0.06 No 897 WB 950 0.94 E 66 963 1.01 F 0.07 Yes

Rice Cyn to Couser Cyn 1 526 EB 950 0.55 C 55 581 0.61 C 0.06 No 930 WB 950 0.98 E 61 991 1.04 F 0.06 Yes

With Mitigation of an additional one travel lane in each direction as part of the TIF program.

Horse Ranch Creek Rd to Rice Cyn 2 631 EB 1806 0.35 B 61 692 0.38 B 0.03 No 897 WB 2028 0.44 B 66 963 0.47 B 0.03 No

Rice Cyn to Couser Cyn 2 526 EB 3100 0.17 A 55 581 0.19 A 0.02 No 930 WB 2382 0.39 B 61 991 0.42 B 0.03 No

Source:  SANDAG Hwycov 2007.  Notes: Dir = Direction.  Vol = Volume.  Cap = Capacity.  v/c = volume to capacity ratio. LOS = Level of Service.  
 

5.2 Cumulative Project Impacts and Recommended Mitigation Measures 
 
The project is calculated to have cumulative impacts at 22 intersections, on 11 individual roadway 
segments (4 contiguous segments), and along 12 individual state route segments (3 contiguous state 
route segments) 
 
The cumulative intersection impacts are calculated to operate at acceptable levels of service with 
mitigation measures that would be part of the TransNet SR-76 widening or TIF improvements as 
shown in Table 41 with proposed intersection lane configurations shown in Figure 28.  The 
proposed intersection configurations proposed as part of the TransNet SR-76 widening project, the 
signal warrant calculations for the proposed signalizations, and intersection LOS calculations are 
included in Appendix Z. 
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TABLE 41:  CUMULATIVE IMPACT INTERSECTION OPERATIONS WITH RECOMMENDED MITIGATION MEASURES 

Intersection & (Analysis)1 Movement Mitigation
Delay2 LOS3 (See Fig 27) Delay2 LOS3

1) SR-76 (Pala Rd) at SB LR AM >500 F 31.1 D No
Via Monserate (U) SB LR PM >500 F Add 22.3 C No

All AM >500 F lanes 0.8 C No
All PM >500 F 0.6 B No

2) SR-76 (Pala Rd) at All AM 59.1 D Add 11.8 B No
Gird Rd (S) All PM 118.0 F lanes 14.1 B No
3) SR-76 (Pala Rd) at SB LR AM 40.2 E 17.6 C No
Sage Rd (U) SB LR PM 39.3 E Add 17.7 C No

All AM >500 F lanes 0.2 A No
All PM >500 F 0.2 A No

4) SR-76 (Pala Rd) at All AM 268.7 F Add 44.1 D No
Old Hwy 395 (S) All PM 266.1 F lanes 42.9 D No
5) Old Hwy 395 at WB LR AM 32.9 D Install 2.4 A No
Dulin Rd (U) WB LR PM 56.4 F Traffic Signal 4.5 A No
6) SR-76 (Pala Rd) at All AM 107.0 F Add 25.3 C No
I-15 SB Ramps (S) All PM 140.1 F lanes 26.1 C No
7) SR-76 (Pala Rd) at All AM 86.6 E Add 29.1 C No
I-15 NB Ramps (S) All PM 121.2 F lanes 28.9 C No
8) SR-76 (Pala Rd) at NB LTR AM >500 F Install
Pankey Road (U) NB LTR PM >500 F AM 24.4 C No

SB LTR AM >500 F PM 48.8 D No
SB LTR PM >500 F Traffic Signal

10) SR-76 (Pala Rd) at SB LR AM 211.4 F Install 15.1 B No
Rice Canyon Road (U) SB LR PM >500 F Traffic Signal 23.6 C No
11) SR-76 (Pala Rd) at NB LR AM 86.2 F Install 13.9 B No
Couser Canyon Road (U) NB LR PM 427.4 F Traffic Signal 14.6 B No
12) Old Highway 395 at EB LR AM >500 F Install 29.9 C No
Pala Mesa Dr (U) EB LR PM >500 F Traffic Signal 46.9 D No
14) Old Highway 395 at WB LTR AM >500 F Install 17.3 B No
Stewart Canyon Road (U) WB LTR PM >500 F Traffic Signal 25.2 C No
15) Old Highway 395 at EB LR AM >500 F Install
Reche Road (U) EB LR PM >500 F AM 23.3 C No

All AM >500 F PM 46.7 D No
All PM >500 F Traffic Signal

19) Mission Road at SB L AM 54.8 D Add 26.0 C No
Old Highway 395 (S) SB L PM 113.0 F lanes 31.8 C No
20) Mission Road at SB LTR AM 75.6 E Add 30.3 C No
I-15 SB Ramps (S) SB LTR PM 87.5 E lanes 23.2 C No
21) Mission Road at All AM 31.8 C Add 18.2 B No
I-15 NB Ramps (S) All PM 95.8 F lanes 27.9 C No
30) SR-76 (Mission Ave) at All AM 129.5 F Add 54.6 D No
Melrose Drive (S) All PM 80.7 F lanes 35.4 D No
31) SR-76 (Mission Ave) at All AM 282.1 F Add 39.8 D No
E. Vista Way (S) All PM 261.1 F lanes 53.6 D No
32) SR-76 (Mission Ave) at All AM 317.1 F Add 28.2 C No
North River Rd (S) All PM 267.3 F lanes 27.0 C No
33) SR-76 (Mission Ave) at All AM 275.6 F Add 44.5 D No
Olive Hill Rd (S) All PM 184.1 F lanes 54.6 D No
34) SR-76 (Mission Ave) at All AM 61.4 E Add 41.3 D No
S. Mission Rd (S) All PM 88.0 F lanes 36.2 D No
35) Reche Rd at SB LR AM 45.3 E Install 12.8 B No
Live Oak Park Rd (U) SB LR PM 26.3 D Traffic Signal 10.2 B No
Notes: 1) Intersection Analysis - (S) Signalized, (U) Unsignalized 2) Delay - HCM Average Delay in seconds. 3) LOS: Level of Service.

Peak 
Hour

Existing+Cumulative+Project
Cumulative  

Impact?Without Mitigation With Mitigation
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Figure 28:  Intersection Mitigation Measures for Cumulative Impacts 
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The cumulative segment impacts are calculated to operate at acceptable levels of service with 
mitigation measures that would be part of the TIF program, or require classification adjustments as 
noted in Table 42. 
 
TABLE 42:  CUMULATIVE IMPACT SEGMENT OPERATIONS WITH RECOMMENDED MITIGATION MEASURES 

TIF mitigation
Segment Daily LOS E (higher btw TIF Daily LOS E Cumulative

Volume Capacity & Circ Elem) Volume Capacity Impact?
Old Highway 395

East Mission Road to Reche Road 2 lanes 19,900 16,200 1.23 F Collector 19,900 34,200 0.58 B No
Reche Road to Stewart Canyon Road 2 lanes 23,300 16,200 1.44 F Collector 23,300 34,200 0.68 C No

Stewart Canyon Road to Tecalote Lane 2 lanes 17,600 16,200 1.09 F Collector 17,600 34,200 0.51 B No
Tecalote Lane to Pala Mesa Drive 2 lanes 19,400 16,200 1.20 F Collector 19,400 34,200 0.57 B No

Pala Mesa Drive to SR-76 (Pala Road) 2 lanes 20,900 16,200 1.29 F Collector 20,900 34,200 0.61 B No
SR-76 (Pala Road) to Dulin Road 2 lanes 14,800 16,200 0.91 E Collector 14,800 34,200 0.43 B No

Dulin Road to W. Lilac Road 2 lanes 17,200 16,200 1.06 F Collector 17,200 34,200 0.50 B No
Reche Road

Green Cny Norte to Live Oak Park Rd 2 lanes 13,800 16,200 0.85 E Collector1 13,800 34,200 0.40 B No
Live Oak Park Road to Gird Road 2 lanes 12,100 16,200 0.75 E Town Collector 12,100 19,000 0.64 D No

Pankey Road
SR-76 (Pala Road) to Dulin Rd 2 lanes 11,902 16,200 0.73 E Collector 11,902 34,200 0.35 A No

Pala Mesa Drive
Wilt Rd/Sage Rd to Old Highway 395 2 lanes 11,500 16,200 0.71 E Town Collector2 11,500 19,000 0.61 D No

Daily volume is a 24 hour volume. LOS: Level of Service.  V/C: Volume to Capacity ratio.  1Collector exceeds circulation element classification of 
rural collector and TIF recommended classification of town collector; however, collector cross section of 84 feet matches rural collector cross
section of 84 feet.  2Town Collector exceed circulation element classification of light collector; however, town collector requires 74 feet of ROW vs.
the light collector ROW of 60 feet (an additional 14 feet).

Existing + Cumulative + Project
As built

Existing + Cumulative + Project

V/C LOS V/C LOS

 
 
The cumulative state route segment impacts are calculated to operate at acceptable levels of service 
with mitigation measures of widening from 2 to 4 lanes that are currently planned as part of the 
TransNet SR-76 widening project and the TIF program, and then eventual (unknown future date) 
widening to 6 lanes to match the current circulation element.    SR-76 from Melrose Drive to S 
Mission Road has a current circulation element classification of Expressway (6 lane divided 
roadway) and when analyzed as such it is calculated to operate at acceptable levels of service.  The 
TIF program provides an overall revenue program to address forecasted deficiencies; therefore, 
contribution to the TIF will provide sufficient mitigation for cumulative impacts to SR-76.  The 
peak hour state route calculations are shown below in Tables 43a and 43b representing the current 
planned improvements while the County circulation element classification ADT calculations are 
shown in Table 44 for the eventual improvements to match the circulation element classification 
(ADT volumes for SR-76 obtained from the Series 10 Cumulative Map traffic model are included in 
Appendix P). 
 
TABLE 43A:  CUMULATIVE IMPACT STATE ROUTE SEGMENT OPERATIONS WITH RECOMMENDED MITIGATION 
MEASURES (AM) 
State Route 76 Lanes in  E AM (Eastbound) C+P E+C+P v/c Cumulative E C+P E+C+P v/c Cumulative

Study Limits each dir Vol Dir Cap v/c LOS Vol Vol v/c LOS Delta Impact? Vol Dir Cap v/c LOS Vol Vol v/c Sig Delta Impact?

Melrose Dr to E. Vista Way 2 999 EB 2356 0.42 B 369 1368 0.58 C 0.16 No 1469 WB 2010 0.73 D 947 2416 1.20 F 0.47 Yes***

E. Vista Way to North River Rd 2 718 EB 2122 0.34 B 469 1187 0.56 C 0.22 No 1040 WB 1904 0.55 C 944 1984 1.04 F 0.50 Yes***

North River Rd to Olive Hill Rd 2 852 EB 1904 0.45 B 539 1391 0.73 D 0.28 No 1200 WB 2122 0.57 C 1221 2421 1.14 F 0.58 Yes***

Olive Hill Rd to S Mission Rd 2 1031 EB 2122 0.49 B 467 1498 0.71 C 0.22 No 1245 WB 1904 0.65 C 1322 2567 1.35 F 0.69 Yes***

S Mission Rd to Via Monserate 2 745 EB 3164 0.24 A 347 1092 0.35 B 0.11 No 901 WB 2122 0.42 B 832 1733 0.82 D 0.39 No

Via Monserate to Gird Rd 2 808 EB 3300 0.24 A 332 1140 0.35 B 0.10 No 895 WB 3164 0.28 A 901 1796 0.57 C 0.28 No

Gird Rd to Sage Rd 2 740 EB 3300 0.22 A 391 1131 0.34 B 0.12 No 542 WB 2912 0.19 A 797 1339 0.46 B 0.27 No

Sage Rd to Old Hwy 395 2 760 EB 1904 0.40 B 458 1218 0.64 C 0.24 No 534 WB 3300 0.16 A 827 1361 0.41 B 0.25 No

Old Hwy 395 to I‐15 SB Ramps 2 1507 EB 3030 0.50 B 93 1600 0.53 C 0.03 No 665 WB 2028 0.33 B 600 1265 0.62 C 0.30 No

I‐15 SB Ramps to I‐15 NB Ramps 2 844 EB 3030 0.28 A 178 1022 0.34 B 0.06 No 539 WB 3030 0.18 A 455 994 0.33 B 0.15 No

I‐15 NB Ramps to Pankey Rd 2 559 EB 3100 0.18 A 283 842 0.27 A 0.09 No 606 WB 3030 0.20 A 439 1045 0.34 B 0.14 No

Pankey Rd to Horse Ranch Creek Rd 2 589 EB 1806 0.33 B 15 604 0.33 B 0.01 No 540 WB 1956 0.28 A 644 1184 0.61 C 0.33 No

Horse Ranch Creek Rd to Rice Cyn 2* 588 EB 1806 0.33 B 16 604 0.33 B 0.01 No 539 WB 1956 0.28 A 645 1184 0.61 C 0.33 No

Rice Cyn to Couser Cyn 2* 589 EB 3100 0.19 A 1135 1724 0.56 C 0.37 No 540 WB 2382 0.23 A 300 840 0.35 B 0.13 No

Couser Cyn to Pala Mission Rd 2** 634 EB 1900 0.33 B 223 857 0.45 B 0.12 No 357 WB 1900 0.19 A 321 678 0.36 B 0.17 No
Source:  SANDAG Year 2030 Cumulative Map.  Notes: Dir = Direction.  Vol = Volume.  Cap = Capacity.  v/c = volume to capacity ratio. LOS = Level of Service. E: Existing. C: Cumulative. P: Project.  *Mitigation

of 2 lanes consistent with current circulation element (capacity from SANDAG coverage).  **Mit consistent with current circulation element, capacity of 2 lanes based on doubling existing capacity of 950.

*** Cumulative impact mitigated when analyzed under current circulation element classification of Expressway (6 lane divided roadway).

AM (Westbound)
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TABLE 43B:  CUMULATIVE IMPACT STATE ROUTE SEGMENT OPERATIONS WITH RECOMMENDED MITIGATION 
MEASURES (PM) 
State Route 76 Lanes in  E C+P E+C+P v/c Cumulative E C+P E+C+P v/c Cumulative

Study Limits each dir Vol Dir Cap v/c LOS Vol Vol v/c LOS Delta Impact? Vol Dir Cap v/c LOS Vol Vol v/c Sig Delta Impact?

Melrose Dr to E. Vista Way 2 1456 EB 2356 0.62 C 1195 2651 1.13 F 0.51 Yes*** 1001 WB 2336 0.43 B 726 1727 0.74 D 0.31 No

E. Vista Way to North River Rd 2 1107 EB 2122 0.52 C 952 2059 0.97 E 0.45 Yes*** 652 WB 1904 0.34 B 767 1419 0.75 D 0.40 No

North River Rd to Olive Hill Rd 2 1176 EB 1904 0.62 C 1417 2593 1.36 F 0.74 Yes*** 781 WB 2122 0.37 B 830 1611 0.76 D 0.39 No

Olive Hill Rd to S Mission Rd 2 1457 EB 2122 0.69 C 1119 2576 1.21 F 0.53 Yes*** 1069 WB 1904 0.56 C 782 1851 0.97 E 0.41 Yes***

S Mission Rd to Via Monserate 2 1064 EB 3300 0.32 B 1209 2273 0.69 C 0.37 No 618 WB 2122 0.29 A 883 1501 0.71 C 0.42 No

Via Monserate to Gird Rd 2 1077 EB 2912 0.37 B 1000 2077 0.71 D 0.34 No 786 WB 3300 0.24 A 575 1361 0.41 B 0.17 No

Gird Rd to Sage Rd 2 645 EB 3300 0.20 A 755 1400 0.42 B 0.23 No 742 WB 2912 0.25 A 494 1236 0.42 B 0.17 No

Sage Rd to Old Hwy 395 2 638 EB 1904 0.34 B 885 1523 0.80 D 0.46 No 768 WB 3300 0.23 A 680 1448 0.44 B 0.21 No

Old Hwy 395 to I‐15 SB Ramps 2 816 EB 3030 0.27 A 670 1486 0.49 B 0.22 No 1258 WB 2028 0.62 C 273 1531 0.75 D 0.13 No

I‐15 SB Ramps to I‐15 NB Ramps 2 718 EB 3030 0.24 A 639 1357 0.45 B 0.21 No 1153 WB 3030 0.38 B 132 1285 0.42 B 0.04 No

I‐15 NB Ramps to Pankey Rd 2 696 EB 3100 0.22 A 753 1449 0.47 B 0.24 No 820 WB 3030 0.27 A 242 1062 0.35 B 0.08 No

Pankey Rd to Horse Ranch Creek Rd 2 631 EB 1806 0.35 B 649 1280 0.71 C 0.36 No 897 WB 2028 0.44 B 460 1357 0.67 C 0.23 No

Horse Ranch Creek Rd to Rice Cyn 2* 631 EB 1806 0.35 B 649 1280 0.71 C 0.36 No 897 WB 2028 0.44 B 460 1357 0.67 C 0.23 No

Rice Cyn to Couser Cyn 2* 526 EB 3100 0.17 A 506 1032 0.33 B 0.16 No 930 WB 2382 0.39 B 413 1343 0.56 C 0.17 No

Couser Cyn to Pala Mission Rd 2** 434 EB 1900 0.23 A 414 848 0.45 B 0.22 No 950 WB 1900 0.50 B 301 1251 0.66 C 0.16 No
Source:  SANDAG Year 2030 Cumulative Map.  Notes: Dir = Direction.  Vol = Volume.  Cap = Capacity.  v/c = volume to capacity ratio. LOS = Level of Service. E: Existing. C: Cumulative. P: Project.  *Mitigation

of 2 lanes consistent with current circulation element (capacity from SANDAG coverage).  **Mit consistent with current circulation element, capacity of 2 lanes based on doubling existing capacity of 950.

*** Cumulative impact mitigated when analyzed under current circulation element classification of Expressway (6 lane divided roadway).

PM (Eastbound) PM (Westbound)

 
 
TABLE 44:  CUMULATIVE IMPACT STATE ROUTE SEGMENT OPERATIONS WITH CIRCULATION ELEMENT MITIGATION 

State Route Daily LOS E Cumulative
Volume Capacity Impact?

SR76 (from Melrose Dr to E Vista Way) 60,245 108,000 0.56 C No
SR76 (from E Vista Way to North River Rd) 47,108 108,000 0.44 B No
SR76 (from North River Rd to Olive Hill Rd) 59,327 108,000 0.55 C No
SR76 (from Olive Hill Rd to S Mission Rd) 60,858 108,000 0.56 C No
LOS: Level of Service.  V/C: Volume to Capacity ratio. Daily volumes is a 24 hour volume.  6D: 6 lane divided roadway

Classification

Expressway (6D)
Expressway (6D)
Expressway (6D)
Expressway (6D)

V/C

Existing + Cumulative + Project

LOS

 
 
To mitigate the cumulative impacts, the project applicant proposes to pay into the Transportation 
Impact Fee (TIF) program. 
 
The County of San Diego has developed an overall programmatic solution that addresses projected 
future road deficiencies in the unincorporated portion of San Diego County.  This program includes 
the adoption of a TIF program to fund improvements to roadways necessary to mitigate potential 
cumulative impacts caused by traffic from future development.  Based on SANDAG regional 
growth and land use forecasts, the SANDAG Regional Transportation Model was utilized to 
analyze projected build-out (year 2030) development conditions on the existing circulation element 
roadway network throughout the unincorporated area of the County.  Based on the results of the 
traffic modeling, funding necessary to construct transportation facilities that will mitigate 
cumulative impacts from new development was identified.  Existing roadway deficiencies will be 
corrected through improvement projects funded by other public funding sources, such as TransNet, 
gas tax, and grants.  Potential cumulative impacts to the region’s freeways have been addressed in 
SANDAG’s Regional Transportation Plan (RTP).  This plan, which considers freeway buildout 
over the next 30 years, will use funds from TransNET, state, and federal funding to improve 
freeways to projected level of service objectives in the RTP. 
 
The proposed project generates 19,941 ADT.  These trips will be distributed on circulation element 
roadways in the County that were analyzed by the TIF program, some of which currently or are 
projected to operate at inadequate levels of service.  These project trips, therefore, contribute to a 
potential significant cumulative impact and mitigation is required.  The potential growth represented 
by this project was included in the growth projections upon which the TIF project is based.  
Therefore, payment of the TIF, which will be required at issuance of building permits, in 
combination with other components of the program described above, will mitigate potential 
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cumulative impacts to less than significant. The applicant will request TIF credit for all allowable 
associated costs of roadway improvements that the project will construct to roadways listed in the 
January 2008 TIF update.  An email from County staff documenting that cumulative impacts 
occurring to roadway segments and intersections located within the Fallbrook community can be 
fully mitigated by payment into the County’s TIF Program is included in Appendix AA. 
 

5.3 Horizon Year Impacts  
 
The horizon year cumulative segment impact is calculated to operate at acceptable levels of 
service with a mitigation measure recommended within the TIF program as shown in Table 45. 
 
TABLE 45:  HORIZON YEAR (2030) + PROJECT SEGMENT VOLUMES AND LEVEL OF SERVICE WITH RECOMMENDED 
MITIGATION 

Project
Segment of Pankey Road Daily LOS E Daily Daily LOS E Change Cumulative

Volume Capacity Volumes Volume Capacity in V/C Impact?
Pankey Rd from SR-76  to Shearer Crossing Light Collector 16,411 16,200 1.01 F 3,589 20,000 16,200 1.23 F 0.22 Yes
With mitigation of TIF recommended classification of Collector
Pankey Rd from SR-76  to Shearer Crossing Collector 16,411 34,200 0.48 B 3,589 20,000 34,200 0.58 B 0.10 No
LOS: Level of Service.  V/C: Volume to Capacity ratio. Daily volumes is a 24 hour volume.  

LOSLOS

Horizon Year (2030)

V/C

Sept 2005 
Circulation 

Element

Horizon Year (2030) + Project

V/C

 
 
Since the segment of Pankey Road from SR-76 to Shearer Crossing is calculated to operate at 
LOS F with or without the project (before TIF mitigation), the project is not preventing the 
County’s Circulation Element roadway network from operating at its planned level of service as 
stated in the Public Facilities Element policy. 
 

5.4 Project Features/Improvements  
 
As part of the project, the applicant proposes to construct the following on-site or project adjacent 
improvements: 
 

1) Intersection of SR-76 at Horse Ranch Creek Road.   
 

2) Six internal intersections (reference numbers 23, 24, 25, 26, 28, and 29). 
 

3) Roadway segment of Horse Ranch Creek Road from SR-76 to the Baltimore Oriole 
Road (including the transition to Pankey Road located south of Stewart Canyon Road).   

 
4) Roadway segment of Pankey Place (aka Street R) from Pala Mesa Drive to Horse Ranch 

Creek Road.  
 
5) Roadway segment of Pala Mesa Drive from Old Highway 395 to Pankey Place (aka 

Street R).  
 
6) Roadway segment of Pala Mesa Drive from Pankey Place (aka Street R) to SR-76.   

 
Signal warrants for the proposed on-site intersections are included in Appendix BB.  
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Additionally, the applicant proposes to construct off-site improvements that include six 
intersections, which do not have direct impacts from the project traffic.  The applicant will construct 
these improvements and receive a TIF credit for the amount of the improvement or pay the TIF 
without constructing the improvement.  The six intersections and improvements include: 
 

1) SR-76 at Old Highway 395 (additional NB and SB left turn lane), 
 

2) SR-76 at I-15 SB Ramp (construct WB to SB loop ramp to I-15, restripe EB and WB travel 
to two lanes), 
 

3) SR-76 at I-15 NB Ramp (construct EB to NB loop ramp to I-15, restripe EB and WB travel 
to two lanes), 
 

4) SR-76 at Pankey Road (install traffic signal and add NB & SB left turn lanes), 
 

5) Old Highway 395 at Pala Mesa Road (install traffic signal and add NB & SB through lanes, 
EB & WB left turn lanes), and 
 

6) Old Highway 395 at Stewart Canyon Road (install traffic signal and add EB & WB left turn 
lanes). 

 

5.5 Other Project Improvements 
 
SR-76 is currently being widened from 2 to 4 lanes from the I-15 NB Ramp easterly a distance of 
approximately 1.4 miles.  Since this widening is in the construction stage, the capacity of the 
completed improvement was incorporated in the analysis.  Improvements by others (i.e. Caltrans, 
Palomar College, Pauma Tribe, or Pala Tribe) were not incorporated into the analysis for additional 
roadway capacity. 
 

5.6 Direct Mitigation, Cumulative Mitigation, and Project Improvement Summary 
 
The proposed mitigation for the direct and cumulative impacts, responsible party for the mitigation, 
significance after mitigation, project improvements, and other improvements currently being 
constructed are summarized below in multiple tables.  Direct intersection impacts are shown in 
Table 46 while the state route direct impacts are summarized in Table 47.  Project improvements 
are outlined in Table 48 while off-site improvements are summarized in Table 49.  Table 50 shows 
the cumulative intersection impacts and cumulative segment and state route impacts are shown in 
Table 51.  Table 52 shows improvements by others.  Proposed mitigation measures and 
improvements are shown graphically in Figure 29 (additional details for the off-site improvements, 
LOS calculations, and phasing are included in Appendix CC). 
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TABLE 46:  SUMMARY OF DIRECT INTERSECTION IMPACTS 
Direct  
Intersection Impacts Mitigation Responsible  

Party 
Significance After 

Mitigation 
1) SR-76 at I-15 NB Ramp 

(#7) 
Construct loop on-ramp for EB 

SR-76 to NB I-15 Applicant 
Direct impact mitigated to 

below a level of 
significance 

2) Old Highway 395 at 
Reche Rd (#15) Install traffic signal Applicant 

Direct impact mitigated to 
below a level of 

significance 
 
TABLE 47:  SUMMARY OF DIRECT STATE ROUTE IMPACTS 
Direct State 
Route Impacts Mitigation Responsible 

Party Significance After Mitigation 

1) SR-76 (I-15 SB 
Ramp to I-15 NB 
Ramp)  

Construct loop on-ramps at 
the intersection of SR-76/I-
15 NB & SB Ramps and re-

stripe bridge to 4 lanes 

Applicant Direct impact mitigated to below  
a level of significance. 

2) SR-76 (from S 
Mission Rd to Gird 
Road) 

Widen SR-76 from  
2 to 4 lanes 

TransNet SR-
76 Widening 

Direct impact mitigated to below a level 
of significance with TransNet 
improvements.  Due to timing 

considerations, applicant will require 
overriding considerations if Campus Park 
proceeds before TransNet improvements 

3)  SR-76 (Sage Rd 
to Old Hwy 395)  

Widen SR-76 from  
2 to 4 lanes 

TransNet SR-
76 Widening 

Direct impact mitigated to below a level 
of significance with TransNet 
improvements.  Due to timing 

considerations, applicant will require 
overriding considerations if Campus Park 
proceeds before TransNet improvements 

4)  SR-76 (Horse 
Ranch Creek Road 
to Couser Canyon 
Road)  

Widen SR-76 from  
2 to 4 lanes Caltrans 

Direct impact mitigated to below a level 
of significance with future Caltrans 

improvements.  Due to timing 
considerations, applicant will require 

overriding considerations if Campus Park 
proceeds before Caltrans improvements  

 
TABLE 48:  SUMMARY OF PROJECT IMPROVEMENTS BY APPLICANT 
Project  
Features Improvement Responsible  

Party 
Significance After 

Mitigation 
1) INTERSECTION: SR-76 at 

Horse Ranch Creek Road 
(#9) 

Construct traffic signal Applicant 
On-Site LOS C or better 
with proposed project 

feature 
2) INTERSECTIONS: Six 

internal intersections (#23, 
24, 25, 26, 28 and 29) along 
Horse Ranch Creek Road 
and Pankey Pl(aka Street R) 

Construct intersections 
and install traffic signal 

when signal warrants are 
satisfied (1) 

Applicant 
On-Site LOS C or better 
with proposed project 

feature 

3) SEGMENT: Horse Ranch 
Creek Road from SR-76 to 
Baltimore Oriole Road 
(including transition to 
Pankey Road located south 
of Stewart Canyon Road) 

Construct 4 lane roadway 
per General Plan Update 

Boulevard Standards 
Applicant 

On-Site LOS C or better 
with proposed project 

feature 

4) SEGMENT: Pankey Pl (aka 
Street R) from Pala Mesa 
Drive to Horse Ranch Creek 
Road 

Construct 2 lane roadway Applicant 
On-Site LOS C or better 
with proposed project 

feature 

5) SEGMENT: Pala Mesa 
Drive from Old Highway 395 
to Pankey Pl (aka Street R) 

Construct 2 lane roadway Applicant 
On-Site LOS C or better 
with proposed project 

feature 
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Project  
Features Improvement Responsible  

Party 
Significance After 

Mitigation 
6) SEGMENT: Pala Mesa 

Drive from Pankey Pl (aka 
Street R) to SR-76 

Construct 4 lane roadway Applicant 
On-Site LOS C or better 
with proposed project 

feature 
Notes: (1) If Campus Park is the only project to be constructed, then the aforementioned intersections are calculated to operate at 
acceptable LOS with stop control.  When the other projects are constructed, then the traffic signals can be constructed per the MUTCD 
signal warrants calculations included in the Appendix. 
 
TABLE 49:  SUMMARY OF OFF-SITE IMPROVEMENTS BY APPLICANT 
Project  
Features Improvement Responsible  

Party 
Significance After 

Mitigation 
1) SR-76 at Old Hwy 395 (#4) Additional NB and SB left 

turn lane Applicant Less than significant  

2) SR-76 at I-15 SB Ramp (#6) Restripe EB and WB 
travel to two lanes Applicant Less than significant 

3) SR-76 at I-15 NB Ramp (#7) 

Construct EB to NB loop 
ramp to I-15, restripe EB 

and WB travel to two 
lanes 

Applicant Less than significant 

4) SR-76 at Pankey Road (#8) 
Install traffic signal and 
add NB & SB left turn 

lanes 
Applicant Less than significant 

5) Old Hwy 395 at Pala Mesa 
Drive (#12) 

Install traffic signal and 
add NB & SB through 

lanes, EB & WB left turn 
lanes 

Applicant Less than significant 

6) Old Hwy 395 at Stewart 
Canyon Rd (#14) 

Install traffic signal and 
add EB & WB left turn 

lanes 
Applicant Less than significant 

 
TABLE 50:  SUMMARY OF CUMULATIVE INTERSECTION IMPACTS 
Cumulative  
Intersection Impacts Mitigation Responsible 

Party 
Significance After 

Mitigation 
1) SR-76 at Melrose Dr 

(#30) 
Additional EB & WB left turn lane and 

through lane 

TIF 
TransNet SR-
76 Widening 

Cumulative impact 
mitigated to below a level 

of significance 

2) SR-76 at E. Vista 
Way (#31) 

Additional EB through and right turn lane, 
additional two WB through lanes, and 

additional NB and SB lanes 

TIF 
TransNet SR-
76 Widening 

Cumulative impact 
mitigated to below a level 

of significance 

3) SR-76 at North 
River Road (#32) 

Additional EB and WB through lanes and 
separate WB right turn lane 

TIF 
TransNet SR-
76 Widening 

Cumulative impact 
mitigated to below a level 

of significance 

4) SR-76 at Olive Hill 
Road (#33) 

Additional EB through and separate right 
turn lane, additional WB left lane and 

through lane, additional NB through lane, 
additional SB left turn lane and right turn 

lane 

TIF 
TransNet SR-
76 Widening 

Cumulative impact 
mitigated to below a level 

of significance 

5) SR-76 at S. Mission 
Road (#34) 

Two additional EB  
through lanes 

TIF 
TransNet SR-
76 Widening 

Cumulative impact 
mitigated to below a level 

of significance 

6) SR-76 at Via 
Monserate (#1) 

Additional EB & WB lanes with either a 
traffic signal or restriction to SB left turns 

TIF 
TransNet SR-
76 Widening 

Cumulative impact 
mitigated to below a level 

of significance 

7) SR-76 at Gird Road 
(#2) Additional EB & WB lanes 

TIF 
TransNet SR-
76 Widening 

Cumulative impact 
mitigated to below a level 

of significance 

8) SR-76 at Sage 
Road (#3) 

Additional EB & WB lanes with either a 
traffic signal or restriction to SB left turns 

TIF 
TransNet SR-
76 Widening 

Cumulative impact 
mitigated to below a level 

of significance 
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Cumulative  
Intersection Impacts Mitigation Responsible 

Party 
Significance After 

Mitigation 
9) SR-76 at Old Hwy 

395 (#4) 

Additional EB right turn lane, additional 
NB left turn lane and through lane, 
additional dual SB left turn lanes 

TIF 
TransNet SR-
76 Widening 

Cumulative impact 
mitigated to below a level 

of significance 

10) SR-76 at I-15 SB 
Ramp (#6) 

Additional EB and WB through lanes and 
interchange modifications of either loop 

ramps or additional turn lanes 

TIF 
TransNet SR-
76 Widening 

Cumulative impact 
mitigated to below a level 

of significance 

11) SR-76 at I-15 NB 
Ramp (#7) 

Additional EB and WB through lanes and 
interchange modifications of either loop 

ramps or additional turn lanes 

TIF 
TransNet SR-
76 Widening 

Cumulative impact 
mitigated to below a level 

of significance 

12) SR-76 at Pankey 
Road (#8) 

Install traffic signal and add EB & WB left 
turn lanes, additional NB dual left turn 

lanes and through lane, additional SB left 
turn lane and through lane 

TIF 
Cumulative impact 

mitigated to below a level 
of significance 

13) SR-76 at Rice 
Canyon Road (#10) 

Install traffic signal and add EB left turn 
lane and WB right turn lane TIF 

Cumulative impact 
mitigated to below a level 

of significance 

14) SR-76 at Couser 
Canyon Road (#11) 

Install traffic signal and add EB right turn 
lane and WB left turn lane TIF 

Cumulative impact 
mitigated to below a level 

of significance 
15) Old Highway 395 at 

E Mission Road 
(#19) 

Additional SB left turn lane TIF 
Cumulative impact 

mitigated to below a level 
of significance 

16) Mission Road at I-
15 SB Ramp (#20) 

Additional EB through and EB right turn 
lane TIF 

Cumulative impact 
mitigated to below a level 

of significance 

17) Mission Road at I-
15 NB Ramp (#21) Additional EB left turn lane TIF 

Cumulative impact 
mitigated to below a level 

of significance 

18) Old Highway 395 at 
Reche Road (#15) 

Install traffic signal and separate EB left 
turn lane, additional NB and SB through 

lanes, separate SB right turn lane 
TIF 

Cumulative impact 
mitigated to below a level 

of significance 
19) Old Highway 395 at 

Stewart Canyon 
Road (#14) 

Install traffic signal and add additional NB 
and SB through lanes, additional EB and 

WB left turn lane 
TIF 

Cumulative impact 
mitigated to below a level 

of significance 
20) Old Highway 395 at 

Pala Mesa Drive 
(#12) 

Install traffic signal and add additional NB 
and SB through lanes, additional EB and 

WB left turn lanes 
TIF 

Cumulative impact 
mitigated to below a level 

of significance 

21) Old Hwy 395 at 
Dulin Rd (#5) Install traffic signal TIF 

Cumulative impact 
mitigated to below a level 

of significance 

22) Reche Rd at Live 
Oak Park Rd (#35) Install traffic signal TIF 

Cumulative impact 
mitigated to below a level 

of significance 
 
TABLE 51:  SUMMARY OF CUMULATIVE SEGMENT AND STATE ROUTE IMPACTS 
Cumulative  
Segment and State 
Route Impacts 

Mitigation Responsible 
Party 

Significance After 
Mitigation 

 1) SEGMENT: Old Highway 
395 (E Mission Rd to W. 
Lilac) 

Widen Roadway to  
4 lane Collector TIF(1) 

Cumulative impact 
mitigated to below a level 

of significance 
2) SEGMENT: Reche Rd 

(Green Canyon Norte to 
Live Oak Park Rd) 

Widen Roadway to  
4 lane Collector TIF(1) 

Cumulative impact 
mitigated to below a level 

of significance 
3) SEGMENT: Reche Rd 

(Live Oak Park Rd to 
Gird Rd) 

Widen Roadway to  
Town Collector TIF(1) 

Cumulative impact 
mitigated to below a level 

of significance 
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Cumulative  
Segment and State 
Route Impacts 

Mitigation Responsible 
Party 

Significance After 
Mitigation 

4) SEGMENT: Pankey Rd 
(SR-76 to Shearer 
Crossing) 

Widen Roadway to  
4 Lane Collector TIF(1) 

Cumulative impact 
mitigated to below a level 

of significance 
5) SEGMENT: Pala Mesa 

Dr (Wilt Rd/Sage Rd to 
Old Hwy 395) 

Widen Roadway to  
Town Collector TIF(1) 

Cumulative impact 
mitigated to below a level 

of significance 
6) STATE ROUTE: 76   

(Melrose Dr to S Mission 
Rd)  

Widen SR-76 from  
2 to 6 lanes 

TransNet SR-76 
Widening 

TIF(1) 

Cumulative impact 
mitigated to below a level 

of significance 
7) STATE ROUTE: 76 (S 

Mission Road to Old Hwy 
395) 

Widen SR-76 from 
2 to 4 lanes 

TransNet SR-76 
Widening 

TIF(1) 

Cumulative impact 
mitigated to below a level 

of significance 
8) STATE ROUTE: 76 (I-15 

SB Ramp to I-15 NB 
Ramp)  

Restripe SR-76 from 
2 to 4 lanes 

TransNet SR-76 
Widening 

TIF(1) 

Cumulative impact 
mitigated to below a level 

of significance 
9) STATE ROUTE: 76 

(Horse Ranch Creek 
Road to Pala Mission 
Road)  

Widen SR-76 from 
2 to 4 lanes TIF(2) 

Cumulative impact 
mitigated to below a level 

of significance 

Notes: (1) The TIF program provides a comprehensive facility financing fee program that addresses forecasted deficiencies to SR-76 
and other public street facilities.  Applicant’s contribution to the TIF will fully mitigate the Campus Park project cumulative impacts to 
SR-76 and other public street facilities. (2) For cumulative segment impacts to SR-76, east of Couser Canyon Road: The TIF Program 
mitigates for cumulative impacts on SR-76, west of Couser Canyon Road. Improvements to that segment, paid for by the TIF Program, 
will increase the operational efficiency of SR-76, west of Couser Canyon Road, and these improvements will provide improved 
operational characteristics on SR-76, east of Couser Canyon Road. 
 
TABLE 52:  SUMMARY OF IMPROVEMENTS BY OTHERS 
Project  
Features Improvement Responsible  

Party 
Significance After 

Mitigation 
1) STATE ROUTE: 76 from I-

15 NB Ramp easterly a 
distance of approximately 
1.4 miles 

Widen from 2 to 4 lanes 
Granite Construction 

Company (completion 
2009) 

Improvement mitigates to 
below a level of 

significance  
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Figure 29a:  Recommended Mitigation Measures and Improvements 
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Figure 29b:  Recommended Mitigation Measures and Improvements 
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Figure 29c:  Recommended Mitigation Measures and Improvements 
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Figure 29d:  Recommended Mitigation Measures and Improvements 
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MEETING NOTICE  
AND AGENDA 
 
 

CITIES/COUNTY TRANSPORTATION ADVISORY 
COMMITTEE (CTAC) 
The CTAC may take action on any item appearing on this agenda. 
 
 
Thursday, June 7, 2007 
 
9:30 to 11:30 a.m. 
 
SANDAG, Conference Room 8A 
401 B Street, Suite 800 
San Diego, CA 92101-4231 
 
Chair: Greg Humora, City of La Mesa  
Vice Chair: Vacant 
 
Staff Contact: Charles “Muggs” Stoll 
 (619) 699-6945 
 (619) 699-0709 fax 
 mst@sandag.org 

AGENDA HIGHLIGHTS 

• REGIONAL ARTERIAL SYSTEM (RAS) UPDATE 

• PUBLIC SCOPING MEETING FOR NOTICE OF PREPARATION OF 
AN EIR FOR THE 2007 RTP 

 
 
SANDAG offices are accessible by public transit. Phone 1-800-COMMUTE or see 
www.sdcommute.com for route information.  
 
In compliance with the Americans with Disabilities Act (ADA), SANDAG will 
accommodate persons who require assistance in order to participate in 
SANDAG meetings. If such assistance is required, please contact SANDAG at 
(619) 699-1900 at least 72 hours in advance of the meeting. 
 
To request this document or related reports in an alternative format, please 
call (619) 699-1900, (619) 699-1904 (TTY), or fax (619) 699-1905. 
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CITIES/COUNTY TRANSPORTATION ADVISORY COMMITTEE (CTAC) 
Thursday, June 7, 2007 

 
ITEM #  ACTION 

1. INTRODUCTIONS  

+2. MEETING SUMMARY  (Greg Humora) 

The summary for the May 3, 2007, meeting is attached. CTAC is asked to review 
and approve the meeting summary. 

APPROVE 

3. PUBLIC COMMENTS  

+4. Regional Arterial System (RAS) Update (Heather Werdick) 
 
Staff will report on actions taken at the June 1, 2007, Transportation Committee 
on the recommended modifications to the Regional Arterial System (RAS). 
The revised RAS will be included in the Draft 2007 Regional Transportation Plan 
(RTP). 
 

INFORMATION 

+5. PUBLIC SCOPING MEETING FOR NOTICE OF PREPARATION OF AN 
ENVIRONMENTAL IMPACT REPORT FOR THE 2007 REGIONAL 
TRANSPORTATION PLAN (Shelby Tucker/Rob Rundle) 
 
SANDAG, as the lead agency, will prepare an Environmental Impact Report (EIR) 
for the 2007 Regional Transportation Plan. This item will serve as a public scoping 
meeting allowing members of the Working Group and the public an opportunity 
to provide their views on the scope and content of the environmental information 
that will be addressed in the EIR. 
 

DISCUSSION 

6. NOMINATION AND ELECTION OF NEW CTAC COMMITTEE VICE CHAIR 
(Greg Humora) 
 
With the recent departure of the current Vice Chair from the CTAC, and in 
accordance with the CTAC Charter, the committee is asked to nominate and elect a 
new Vice Chair to fill out the remaining term through calendar 2007. 
 

NOMINATION/ 
ELECTION 

7. ANNOUNCEMENTS  
 
CTAC members are encouraged to share items of interest. 
 

INFORMATION 

8. UPCOMING MEETING 
 
The next CTAC meeting is scheduled for Thursday, July 5, 2007, from 9:30 to 
11:30 a.m.  

INFORMATION 

+ next to an agenda item indicates an attachment. 
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San Diego Association of Governments 

CITIES/COUNTY TRANSPORTATION ADVISORY 
COMMITTEE 

3 

June 7, 2007 
AGENDA ITEM NO.: 2

Action Requested:  APPROVE

MEETING SUMMARY, MAY 3, 2007 

Introductions 

Richard Leja (Vice Chair) chaired the meeting in Greg Humora’s absence. Meeting participants 
introduced themselves. 

Meeting Summaries 

CTAC approved the meeting summaries from the April 5 and 12, 2007, meetings as written. 

Public Comments  

There were no comments from the public. 

Form 700: Statement of Economic Interest 

Charles “Muggs” Stoll (SANDAG) reminded members and alternates to turn in their Form 700 and 
noted that he had spoken to several of the members and alternates individually. He further noted 
that at this late date, members would not be allowed to participate at the June meeting if they do 
not turn in their forms as requested. 
 
Statewide Capital Improvement Project (CIP) Benchmarking Study Presentation 
 
Richard Leja (Vice Chair) made a presentation summarizing the fifth-year update to this study. 
Copies of the study can be downloaded at http://eng.lacity.org/techdocs/cabm/. The study involves 
cities throughout California and seeks to set benchmarking for two major factors: 
 

1. How much does it cost? 
2. How to do it better? 

 
A question was raised as to whether environmental mitigation costs were included in the project 
costs. Mr. Leja responded that environmental mitigation costs were included. 
 
Paul Vo (San Marcos) asked a question regarding whether the funding type was identified for the 
projects. Mr. Leja responded that funding types were not identified, but that it would be 
interesting to do so. 
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There was a request to get a copy of the presentation, and Mr. Stoll agreed to send the 
presentation via e-mail to all CTAC members and alternates. 

Board of Directors Discussion on Stormwater Management  

Shelby Tucker (SANDAG) made a presentation summarizing the planned Board of Directors Policy 
Forum on stormwater management scheduled for May 11, 2007. The proposed Policy Forum was a 
result of the Regional Comprehensive Plan’s Integrated Regional Infrastructure Strategy, as 
stormwater management was a major issue identified without a dedicated funding source. After 
reviewing the outline for the Policy Forum, the CTAC members were asked for input. Mr. Leja 
offered that he believed that SANDAG could have a role in stormwater management by working to 
unite the region on the issue. The CTAC members were encouraged to provide further feedback 
and to attend the May 11, 2007, Board of Directors Policy Forum. 

2007 Regional Transportation Plan (RTP)  

Mike Hix (SANDAG) reported that the Transportation Committee and Board of Directors have 
accepted the staff recommendations for the Revenue Constrained and Reasonably Expected 
scenarios at their respective April meetings. These were the same recommendations that were 
presented at the last CTAC meeting on April 12, 2007. It was further reported that the Draft RTP will 
go back to the Board in June for approval to circulate with the Draft Environmental Impact Report 
(EIR) going to the Board in July. The EIR schedule would include a Public Hearing in the fall of this 
year, with formal adoption scheduled for November 2007. 
 
Linda Marabian (City of San Diego) asked where the proposed increases in funding would come 
from for the Reasonably Expected scenario. Mr. Hix responded that the Board instructed staff to 
pursue options for funding and to include a “laundry list” of options in the Draft RTP.  
 
Mr. Leja asked about the status of the Regional Arterial System (RAS) recommendations from the 
CTAC. Mr. Hix responded that a meeting was planned with the County of San Diego and that the 
issue would go back to the Transportation Committee in May/June. 

TransNet Extension Bicycle and Pedestrian Provisions 

Stephan Vance (SANDAG) provided a summary of previous discussions regarding this issue and 
noted that several members of SANDAG’s Bicycle-Pedestrian Working Group were in attendance to 
participate in the discussions. 
 
Mr. Vance noted that one of the larger issues in the provisions relates to the recommendation for 
sidewalks on both sides of residential streets. He also noted that there were concerns regarding 
potential impacts to jurisdictions in programming transportation projects and how to properly 
document “leaving out” bicycle/pedestrian features. 
 
Mr. Leja asked if doing a General Plan update to address the lack of new bicycle/pedestrian features 
was “good enough.” Mr. Vance’s response was that a General Plan update alone, without a more 
deliberate consideration of the bicycle/pedestrian issues would not meet the ordinance requirement 
to routinely accommodate bicycles and pedestrians.  
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Terry Rayback (County of San Diego) asked about the language on page 9 of the guidelines 
regarding bicycle or pedestrian master plans. Mr. Vance noted that if a situation were covered by an 
adopted master plan, there would not be a need to produce a public notice. Mr. Leja noted that the 
guidelines process would only be used if the project were to deviate from the guidelines or adopted 
master plan. It was also noted that the City of La Mesa currently has an adopted master plan and 
others were being worked on. 
 
Steve Cresswell (City of Santee) suggested that the paragraph in the middle of page 9 be edited to 
remove “as a guide,” in order to make the language more clear. Kathy Keehan (SD County Bicycle 
Coalition) expressed concern about whether a General Plan will adequately cover the appropriate 
level of detail needed to address the issue. 
 
Larry Pierce (City of Vista) then expressed concern regarding the language on page 10, first 
paragraph, noting that an agency needs to consider reduced motor vehicle lane widths. When 
Mr. Cresswell highlighted the word “consider” in the language, Mr. Pierce expressed concern that 
defining that term would be difficult and might result in adversarial confrontations at the political 
level. 
 
Frank Casteleneto (City of Poway) stated that they were already looking to minimize lane widths 
where they can and that the issue is not as significant as it seems. Jim Baross (Bicycle-Pedestrian 
Working Group) stated that he was concerned with linking the issue directly to the master plan as it 
would need to be very comprehensive. 
 
Fred Luedtke (City of Escondido) asked if the process for SANDAG adoption of bicycle/pedestrian 
master plans had been established. Mr. Vance stated that it was still to be determined. He further 
stated that trying to make the master plans into a “free pass” will result in high scrutiny if there are 
exceptions to the guidelines. Mr. Rayback asked why the environmental process for a project 
couldn’t be used to address this issue and that the County of San Diego was particularly concerned 
about how the guidelines will affect rural streets. 
 
Mr. Casteleneto moved to recommend approval of the guidelines with the following revised second 
paragraph under “What Constitutes Adequate Accommodation of Bicyclists and Pedestrians,” just 
after Table 1: 
 

Where a local jurisdiction has a bicycle or pedestrian master plan adopted by the city 
council or Board of Supervisors and approved by SANDAG, the local agency may use 
that plan to determine the appropriate means of accommodating bicyclists and 
pedestrians in a given project that is addressed in the plan, and at a minimum 
provide the facilities called for in the plan. These plans must be updated and 
approved no less than every five years to qualify as a means of satisfying this 
provision. 

 
Frank Rivera (City of Chula Vista) seconded the motion. 
 
The vote was ten in favor (Carlsbad, Chula Vista, Coronado, El Cajon, Escondido, Oceanside, Poway, 
City of San Diego, Santee, and Solana Beach) and four against (Encinitas, County of San Diego, 
San Marcos, and Vista). The motion for recommended approval of the guidelines was passed. 
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6 

Announcements 

Joseph Asuncion (Caltrans) stated that Caltrans is looking for feedback from the external relations 
committee meeting held in April 2007 at the Caltrans District 11 office. He also announced that he 
would be forwarding recent federal funding program announcements. 
 
Mr. Leja announced that he had recently accepted an offer to work for Boyle Engineering and 
would be leaving his position at the City of San Diego. He thanked the CTAC members for all of the 
interactions they shared and looked forward to working with many of them in his new capacity. 
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TRANSPORTATION COMMITTEE 
June 1, 2007 

AGENDA ITEM NO.: 6
Action Requested:  ACCEPT

REGIONAL ARTERIAL SYSTEM UPDATE: PROPOSED MODIFICATIONS File Number 3000500 

Introduction 

The Regional Arterial System (RAS) constitutes the 
portion of the local street and road network which, in 
conjunction with the system of highways and transit 
services, provides for significant mobility throughout 
the region and accessibility between communities. 
First added to the Regional Transportation Plan (RTP) in 
1989, it was last updated in 2003 as part of 
MOBILITY 2030.  

Recommendation 

The Transportation Committee is asked 
to accept the revised Regional Arterial 
System for use in the Draft 2007 
Regional Transportation Plan. 

At its October 20, 2006, meeting, the Transportation Committee approved the revised RAS 
screening criteria and directed staff to issue a call for modifications to the RAS. The intent of the 
updated criteria was to simplify the evaluation process without altering the basic function of the 
RAS. A call for modifications to the RAS was sent to all 18 cities and the County of San Diego. 
Submittals were due to SANDAG on December 15, 2006. Eight of the 19 jurisdictions submitted 
requests to add or modify 126 arterials and delete one arterial from the RAS.  

The RAS update is particularly important this time because the TransNet Extension included an 
impact fee that must be spent on improvements to regional arterials. During the RAS updated 
process, SANDAG conferred with several agencies, and there is mutual agreement on the proposed 
changes to the RAS from all parties who submitted requests for modifications. 

Discussion 

Regional Arterial System Update 

Regional planning agencies originally developed the RAS at the request of the Federal Highway 
Administration, identifying important arterials that support the regional highway network. The 
regional arterial network would provide additional capacity, especially in diverting intercommunity 
trips off the freeways. The RAS is modified as needed during each update of the RTP.  

As part of the 2007 RTP process, RAS screening criteria were developed by the Transportation 
Project Evaluation Criteria Ad Hoc Working Group (TPEC). The TPEC is composed of representatives 
from a number of standing SANDAG working groups, including the Bicycle-Pedestrian Working 
Group (BPWG), Cities/County Transportation Advisory Committee (CTAC), Regional Freight Working 
Group, Regional Housing Working Group, Regional Planning Technical Working Group, 
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Regional Planning Stakeholders Working Group (SWG), as well as staff from the Caltrans, 
North County Transit District, and Metropolitan Transit System. The Transportation Committee 
approved the revised RAS screening criteria at its October 20, 2006, meeting.  

Regional Arterial System Screening Criteria 

Regional arterials are longer continuous routes that provide accessibility between communities 
within the region and which also may allow subregional trips to avoid freeway travel. In order to 
qualify for the updated RAS, arterials must meet at least one of four approved criteria shown 
below. The first criterion is that the arterial is already included in the existing RAS. Due to the 
passage of the TransNet sales tax extension, TPEC felt that unless a jurisdiction requested deletion 
of an arterial already in the RAS, the existing RAS should stay in place. This is because the 
TransNet Extension included an impact fee that was calculated based on the cost of improvements 
to the regional arterials included in MOBILITY 2030. Any additions to the network must meet one of 
the remaining three criteria: 

• Provides parallel capacity in high-volume corridors to supplement freeways, state highways, 
and/or other regional arterials (Corridor). 

• Provides capacity and a direct connection between freeways or other regional arterials, 
ensuring continuity of the freeway, state highways, and arterial network throughout the 
region without duplicating other regional facilities (Cross-corridor). 

• Provides all or part of the route for existing or planned regional and/or corridor transit service 
that provides headways of 15 minutes or less during the peak period. 

Regional Arterial System Evaluation 

Eight jurisdictions submitted requests to add or modify 126 arterials and delete one arterial from 
the RAS. A map of the proposed modifications to the RAS is shown on Attachment 1. SANDAG staff 
evaluated all 126 arterials that were submitted against the criteria. The proposed modifications to 
the RAS were reviewed with CTAC, SWG, and the TransNet Independent Taxpayer Oversight 
Committee. SWG was generally supportive of the staff recommended RAS additions/modifications 
and had minor comments about the proposed modifications. Additional meetings were held with 
CTAC to further discuss the evaluation of arterials not initially recommended to be included in the 
RAS update. SANDAG staff and CTAC members agreed on a final evaluation that recommends 
86 arterials be modified or added to the RAS. Of the 86 recommended to be added, 22 are 
extensions of existing regional arterials and 39 qualified as a result of regional transit service. The 
revised RAS would grow from 853 miles to 1,038 miles.  

Forty arterials are not recommended to be added to the RAS. The arterials not recommended do 
not provide parallel capacity or connect to other regional arterials without duplicating other 
facilities. Additionally, these arterials are not considered regional in nature and do not serve 
regional or corridor transit service with headways of 15 minutes or less. A summary of 
recommended additions and modifications are shown in Attachment 2. It also is recommended by 
the City of Escondido that Mission Avenue from Centre City Parkway to Broadway be deleted from 
the RAS. Additionally, a list of existing regional arterials by jurisdiction is included as Attachment 3.  
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SANDAG conferred with several agencies regarding the evaluation of proposed modifications to the 
RAS. There is agreement on the recommended changes to the RAS among all agencies who 
requested additions or modifications.  

Regional Arterial System Improvements 

The TransNet Extension, passed by the voters as Proposition A in 2004, included the Regional 
Transportation Congestion Improvement Program (RTCIP). The purpose of the RTCIP is to ensure 
that new development directly invests in the region’s transportation system to offset the negative 
impacts of growth on congestion and mobility. The RTCIP provides for the local collection of a fee 
per new dwelling unit starting by July 1, 2008, toward the RAS and related regional transportation 
facility improvements. Since the revenues generated from this new funding program are to be 
spent on improvements to the RAS, it is important to reevaluate and update the regional arterial 
network to provide the basis for these future expenditures. Improvements on the RAS can include 
new or widened arterials, traffic signal coordination and other traffic improvements, freeway 
interchange and related freeway improvements, railroad grade separations, and improvements 
required for express bus and rail transit.  

Next Steps 

The updated RAS network will be included in the Draft 2007 RTP scheduled for release by the Board 
of Directors at its June 22, 2007, meeting.  

BOB LEITER 
Director of Land Use and Transportation Planning 

Attachments: 1. Regional Arterial System Proposed Modifications Map 
 2. 2006 Regional Arterial System Update Summary of Proposed Additions and 

Modifications 
 3. Regional Arterials in MOBILITY 2030 by Jurisdiction 

Key Staff Contact: Heather Werdick, (619) 699-6967, hwe@sandag.org  
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Limits Jurisdiction
SANDAG 

Recommended*

1 State Route 282 Alameda Avenue to Orange Street Coronado -

2 Autopark Way/Vineyard Interstate 15 to Citracado Parkway Escondido -

3 Felicita/17th Avenue Interstate 15 to State Route 78 Escondido C

4 Grand Avenue Second Avenue to State Route 78 Escondido -

5 Hale Avenue Washington Avenue to Interstate 15 Escondido T

6 Lincoln/Ash Parkway Broadway to Washington Avenue Escondido C

7 Mission Avenue State Route 78 to El Norte Parkway Escondido -

8 Washington Avenue State Route 78 to El Norte Parkway Escondido C

9 Baltimore Drive Lake Murray Boulevard to University Avenue La Mesa -

10 Jackson Drive La Mesa Boulevard to North City Limits La Mesa C

11 1st Avenue Harbor Drive to Interstate 5 San Diego City T

12 4th Avenue Market Street to Washington Street San Diego City T

13 5th Avenue Market Street to Washington Street San Diego City T

14 6th Avenue Ash Street to State Route 163 San Diego City T

15 10th Avenue State Route 163 to Imperial Avenue San Diego City T

16 11th Avenue G Street to State Route 163 San Diego City T

17 47th Street State Route 94 to Interstate 805 San Diego City P, T

18 A Street 11th Avenue to Kettner Boulevard San Diego City C

19 Adams Avenue Park Boulevard to Interstate 15 San Diego City T

20 Aero Drive State Route 163 to Interstate 15 San Diego City C

21 Airway Road Caliente to State Route 125 San Diego City T

22 Ash Street Harbor Drive to 10th Avenue San Diego City C

23 Auto Circle Camino Del Rio North to Camino Del Rio South San Diego City C

24 Beyer Boulevard Dairy Mart Road to East Beyer Boulevard San Diego City T

25 Beyer Way Main Street to Palm Avenue San Diego City T

26 Britannia Boulevard Otay Mesa Road to Siempre Viva Road San Diego City T

27 Broadway Harbor Drive to 11th Avenue San Diego City T

28 Camino Ruiz Mira Mesa Boulevard to Miramar Road San Diego City T

29 Carmel Mountain Road Camino Del Norte - Rancho Penasquitos Boulevard San Diego City C

30 Carroll Canyon Road Black Mountain Road to Scripps Ranch Parkway San Diego City -

31 Carroll Canyon Road Sorrento Valley Road to Pacific Heights Boulevard San Diego City -

32 Clairemont Drive Clairemont Mesa Boulevard to Interstate 5 San Diego City T

33 Clairemont Mesa Boulevard Interstate 15 to Santo Road San Diego City -

34 Collwood Boulevard Montezuma Road to El Cajon Boulevard San Diego City T

35 Dennery Road Palm Avenue to Del Sol Boulevard San Diego City -

36 East Beyer Boulevard Camino de la Plaza to Beyer Boulevard San Diego City -

37 Euclid Avenue Home Avenue to El Cajon Boulevard San Diego City -

38 F Street State Route 94 to 10th Avenue San Diego City T

39 Fairmount Avenue El Cajon Boulevard to State Route 94 San Diego City P, T

40 Front Street Interstate 5 to Market Avenue San Diego City T

41 G Street State Route 94 to 10th Avenue San Diego City T

42 Governor Drive Interstate 805 to Regents Road San Diego City P

43 Heritage Road Otay Valley Road to City of Chula Vista San Diego City C

44 Home Avenue State Route 94 to Euclid Avenue San Diego City -

45 Imperial Avenue Park Boulevard to Valencia Parkway San Diego City T

Arterial

 2006 Regional Arterial System Update
Summary of Proposed Additions/Modifications

* P: Meets Parallel Capacity Criterion
* C: Meets Direct Connection Criterion
* T: Meets Regional Transit Criterion
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Limits Jurisdiction
SANDAG 

Recommended*
Arterial

46 Ingraham Street Sunset Cliffs Boulevard to Grand Avenue San Diego City C, T

47 Kearny Villa Road Aero Drive to State Route 52 San Diego City T

48 La Jolla Boulevard Pearl Street to Turquoise Street San Diego City T

49 La Jolla Shores Drive Torrey Pines Road to North Torrey Pines Road San Diego City T

50 La Media Road Otay Mesa Road to Siempre Viva Road San Diego City C

51 Midway Drive West Point Loma Boulevard to Barnett Avenue San Diego City C

52 Mercy Road Black Mountain Road to Interstate 15 San Diego City C

53 Mesa College Drive Interstate 805 to Marlesta Drive San Diego City T

54 Mission Boulevard Loring Street to West Mission Bay Drive San Diego City T

55 Mission Center Road Camino Del Rio North to Friars Road San Diego City C

56 Palm Avenue State Route 75 to Interstate 805 San Diego City C

57 Park Boulevard Imperial Avenue to Adams Avenue San Diego City T

58 Park Village Road Black Mountain Road to Camino Del Sur San Diego City -

59 Picador Boulevard Palm Avenue to Interstate 905 San Diego City T

60 Princess View Drive Mission Gorge Road to Waring Road San Diego City -

61 Qualcomm Way Interstate 8 to Friars Road San Diego City C

62 Rancho Carmel Drive Carmel Mountain Road to Ted Williams Parkway San Diego City P

63 Ruffin Road Balboa Avenue to Aero Drive San Diego City P

64 Sabre Springs Parkway Ted Williams Parkway to Poway Road San Diego City P

65 Santo Road Aero Drive to State Route 52 San Diego City -

66 San Ysidro Boulevard Dairy Mart Road to East Beyer Boulevard San Diego City T

67 Scripps Ranch Boulevard Mira Mesa Boulevard to Pomerado Road San Diego City -

68 Texas Street Interstate 8 to University Avenue San Diego City T

69 Tierrasanta Boulevard Interstate 15 to Santo Road San Diego City -

70 Torrey Pines Road Girard Avenue to La Jolla Parkway San Diego City T

71 University Avenue State Route 163 to City of La Mesa San Diego City T

72 Waring Road College Avenue to Interstate 8 San Diego City C

73 West Bernardo Drive Interstate 15 to Bernardo Center Drive San Diego City C

74 West Mission Bay Drive Mission Boulevard to Sunset Cliffs Boulevard San Diego City T

75 West Point Loma Boulevard Sports Arena Boulevard to Sunset Cliffs Boulevard San Diego City -

76 Woodman Street State Route 54 to Imperial Avenue San Diego City C

77 Alpine Boulevard Interstate 8/Dunbar Lane to Interstate 8/Willows Road San Diego County P

78 Airway Road City of San Diego to Loop Road San Diego County -

79 Alta Road Lone Star Road (extension) to Siempre Viva Road San Diego County -

80 Briarwood Road Sweetwater Road to State Route 54 San Diego County -

81 Buena Creek Road S. Santa Fe Avenue to Blue Bird Canyon Trail San Diego County C

82 Campo Road Spring Street to Sweetwater Springs/State Route 54 San Diego County P
83 Chase Avenue/Hillsdale Road City of El Cajon (Avocado Boulevard) to Jamacha 

Boulevard
San Diego County -

84 Cole Grade Road State Route 76 to Valley Center Road San Diego County C

85 Dye Road State Route 67 to San Vicente Road San Diego County P

86 Dye Street State Route 67 to Dye Road San Diego County P

87 Enrico Fermi Road Lone Star Road (extension) to Siempre Viva Road San Diego County -

88 Fury Lane Avocado Boulevard to Jamacha Road (State Route 54) San Diego County -

89 Gopher Canyon Road E. Vista Way to Old Highway 395 San Diego County C

90 Keyes Road (Southern Traffic Bypass) San Vicente Road to State Route 78 (Julian Road) San Diego County P

* P: Meets Parallel Capacity Criterion
* C: Meets Direct Connection Criterion
* T: Meets Regional Transit Criterion
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Limits Jurisdiction
SANDAG 

Recommended*
Arterial

91 Lilac Road Old Castle Road to Valley Center Road San Diego County -

92 Lone Star Road City of San Diego to Loop Road San Diego County P

93 Los Coches Road Woodside Avenue to Interstate 8 San Diego County -

94 Mapleview Street (extension) State Route 67 to Winter Gardens Boulevard San Diego County -

95 Monte Vista Drive City of Vista to Buena Creek Road San Diego County -

96 Mountain Meadow Road Interstate 15/Deer Springs Road to Valley Center Road San Diego County C

97 Old Castle Road Interstate 15/Gopher Canyon Road to Lilac Road San Diego County -

98 Old Highway 80 Lake Jennings Park Road to Dunbar Lane San Diego County -
99 Old Highway 395/Champagne/N Centre 

City
E. Mission Road to City of Escondido San Diego County P

100 Otay Mesa Road City of San Diego (Otay Mesa Road) to Loop Road San Diego County P

101 Proctor Valley Road/Melody Road
City of Chula Vista (Proctor Valley Road) to State Route 
94 San Diego County -

102 San Pasqual Road
Bear Valley Parkway (City of Escondido) to State Route 
78 San Diego County -

103 San Vicente Road/10th Street State Route 67 (Main Street) to Wildcat Canyon Road San Diego County C

104 Siempre Viva Road City of San Diego (Siempre Viva Road) to Loop Road San Diego County P

105 Stagecoach Lane E Mission Road to S Mission Road San Diego County -

106 Steele Canyon Road Willow Glen Drive to Campo Road (State Route 94) San Diego County -

107 Sweetwater Springs Boulevard Jamacha Boulevard to State Route 94 San Diego County C

108 Tavern Road Interstate 8 to Alpine Boulevard San Diego County -

109 Via de la Valle City of San Diego to Paseo Delicias San Diego County C

110 Willow Glen Drive Jamacha Road to Dehesa Road San Diego County C

111 Woodside Avenue City of Santee (Woodside) to Los Coches Road San Diego County -

112 Barham Drive Twin Oaks Valley Road to Los Amigos San Marcos P

113 Nordhal Road State Route 78 to Knob Hill Road San Marcos -

114 Magnolia Avenue Mast Boulevard to Prospect Avenue/State Route 67 Santee P

115 Mast Boulevard State Route 52 to Magnolia Avenue Santee P

116 Emerald Drive Sunset Drive to State Route 78 Vista C

117 Escondido Avenue State Route 78 to E. Vista Way Vista C

118 Escondido Avenue S. Melrose Drive to State Route 78 Vista -

119 La Mirada Drive Sycamore Avenue to Poinsettia Avenue Vista -

120 Olive Avenue Emerald Drive to Vista Village Drive Vista T

121 N. Melrose State Route 78 to Bobier Drive Vista C, T

122 N. Santa Fe Avenue Main Street to N. Melrose Drive Vista T

123 Poinsettia Avenue Business Park Drive to La Mirada Drive Vista -

124 S. Melrose Park Center Drive to State Route 78 Vista T

125 Thibodo Road Mar Vista Drive to Sycamore Avenue Vista P

126 Vista Village Drive State Route 78 to Escondido Avenue Vista T

* P: Meets Parallel Capacity Criterion
* C: Meets Direct Connection Criterion
* T: Meets Regional Transit Criterion
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Limits Jurisdiction

1 Cannon Road Carlsbad Boulevard to Buena Vista Drive Carlsbad

2 Carlsbad Boulevard Eaton Street to La Costa Avenue Carlsbad

3 Carlsbad Village Drive Interstate 5 to Coast Boulevard/Coast Highway Carlsbad

4 College Boulevard City of Oceanside to Palomar Airport Road Carlsbad

5 El Camino Real (S-11) State Route 78 to Olivenhain Carlsbad

6 Faraday Avenue Melrose Drive to College Boulevard Carlsbad

7 La Costa Avenue Interstate 5 to El Camino Real Carlsbad

8 Melrose Drive City of Vista to Rancho Santa Fe Road Carlsbad

9 Olivenhain Road Los Pinos Circle to Rancho Santa Fe Road Carlsbad

10 Palomar Airport Road Carlsbad Boulevard to Business Park Drive Carlsbad

11 Poinsettia Lane Carlsbad Boulevard to Melrose Drive Carlsbad

12 Rancho Santa Fe Road Melrose Drive to Olivenhain Road Carlsbad

13 Bonita Road 1st Avenue to Interstate 805 Chula Vista

14 Broadway C Street to Main Street Chula Vista

15 E Street Interstate 5 to Bonita Road Chula Vista

16 East H Street Hilltop Drive to Mount Miguel Road Chula Vista

17 H Street Interstate 5 to Hilltop Drive Chula Vista

18 Hunte Parkway Proctor Valley Road to State Route 125 Chula Vista

19 L Street Interstate 5 to Interstate 805 Chula Vista

20 La Media Road Telegraph Canyon Road to State Route 905 Chula Vista

21 Main Street Interstate 5 to Interstate 805 Chula Vista

22 Olympic Parkway Interstate 805 to State Route 125 Chula Vista

23 Orange Avenue Palomar Street to Interstate 805 Chula Vista

24 Otay Lakes Road Bonita Road to Wueste Road Chula Vista

25 Otay Valley Road (Main Street) Interstate 805 to Heritage Road Chula Vista

26 Palomar Street Interstate 5 to Orange Avenue Chula Vista

27 Paseo Ranchero (Heritage Road) East H Street to Otay Mesa Road Chula Vista

28 Proctor Valley Road Mt. Miguel Road to Hunte Parkway Chula Vista

29 Telegraph Canyon Road Interstate 805 to Otay Lakes Road Chula Vista

30 Willow Street Sweetwater Road to Bonita Road Chula Vista

31 State Route 75 City of San Diego to City of Imperial Beach Coronado

32 Via de la Valle Highway 101 to Jimmy Durante Boulevard Del Mar

33 2nd Street Greenfield Drive to Main Street El Cajon

34 Avocado Avenue Main Street to Chase Avenue El Cajon

35 Avocado Boulevard Chase Avenue to Dewitt Court El Cajon

36 Ballantyne Street Broadway to Main Street El Cajon

37 Bradley Avenue Marshall Avenue to County of San Diego El Cajon

38 Broadway State Route 67 to East Main Street El Cajon

39 Cuyamaca Street City of Santee to Marshall Avenue El Cajon

40 E Main Street Broadway to Greenfield Drive El Cajon

41 El Cajon Boulevard Chase Avenue to Washington Avenue El Cajon

42 Fletcher Parkway City of La Mesa to State Route 67 El Cajon

43 Greenfield Drive East Main Street to Interstate 8 El Cajon

44 Jamacha Road Main Street to Grove Road El Cajon

45 Marshall Avenue Cuyamaca to Fletcher Parkway El Cajon

Regional Arterials in MOBILITY 2030 by Jurisdiction

Arterial

* included in Regional Arterial System contingent upon being designated as a 4-lane arterial by the County of San Diego.
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Limits JurisdictionArterial

46 Marshall Avenue Fletcher Parkway to West Main Street El Cajon

47 Marshall Avenue West Main Street to Washington Avenue El Cajon

48 Navajo Road Fanita Drive to Fletcher Parkway El Cajon

49 Washington Avenue El Cajon Boulevard to Jamacha Road El Cajon

50 West Main Street Interstate 8 to Marshall Avenue El Cajon

51 Coast Highway City of Carlsbad to City of Solana Beach Encinitas

52 El Camino Real Olivenhain to Manchester Avenue Encinitas

53 Encinitas Boulevard Coast Highway 101 to El Camino Real Encinitas

54 La Costa Avenue Coast Highway 101 to Interstate 5 Encinitas

55 Leucadia Boulevard Coast Highway 101 to El Camino Real Encinitas

56 Manchester Avenue El Camino Real to Interstate 5 Encinitas

57 Olivenhain Road El Camino Real to Los Pinos Circle Encinitas

58 Barham Drive Los Amigos to Mission Road Escondido

59 Centre City Parkway
Country Club Lane (Interstate 15) to South Escondido 
Boulevard/South Centre City Parkway (Interstate 15) Escondido

60 Citracado Parkway Centre City Parkway to State Route 78 Escondido

61 East Valley Parkway Broadway to Valley Center Grade Road Escondido

62 East Via Rancho Parkway Broadway to Sunset Drive Escondido

63 El Norte Parkway Nordahl Road to Washington Avenue Escondido

64 El Norte Parkway Woodland Parkway to Rees Road Escondido

65 Grand Avenue/2nd Avenue/Valley Boulevard West Valley Parkway to East Valley Parkway Escondido

66 Mission Avenue Andreason Drive to Centre City Parkway Escondido

67 Mission Road Barham Drive to Andreason Drive Escondido

68 Via Rancho Parkway Del Dios Highway to Sunset Drive Escondido

69 Washington Avenue El Norte Parkway to East Valley Parkway Escondido

70 West Valley Parkway Claudan Road to Broadway Escondido

71 State Route 75 City of Coronado to City of San Diego Imperial Beach

72 70th Street University Avenue to Colony Road La Mesa

73 70th Street Saranac Street to Interstate 8 La Mesa

74 El Cajon Boulevard 73rd Street to Interstate 8 La Mesa

75 Fletcher Parkway Interstate 8 to City of El Cajon La Mesa

76 Grossmont Center Drive Interstate 8 to Fletcher Parkway La Mesa

77 La Mesa Boulevard University Avenue to Interstate 8 La Mesa

78 Lake Murray Interstate 8 to Dallas Street La Mesa

79 Massachusetts Avenue State Route 94 to University Avenue La Mesa

80 Spring Street Interstate 8 to State Route 125 La Mesa

81 University Avenue 69th Street to La Mesa Boulevard La Mesa

82 Broadway Spring Street to Lemon Grove Avenue Lemon Grove

83 College Avenue Livingston Street to Federal Boulevard Lemon Grove

84 Federal Boulevard College Avenue to State Route 94 Lemon Grove

85 Lemon Grove Avenue Viewcrest to State Route 94 Lemon Grove

86 Massachusetts Avenue Broadway to State Route 94 Lemon Grove

87 Massachusetts Avenue Lemon Grove Avenue to Broadway Lemon Grove

88 Sweetwater Road Broadway to Troy Street Lemon Grove

89 30th Street National City Boulevard to 2nd Street National City

90 Euclid Avenue Cervantes Avenue to Sweetwater Road National City

91 Harbor Drive City of San Diego to Interstate 5 National City

* included in Regional Arterial System contingent upon being designated as a 4-lane arterial by the County of San Diego.
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Limits JurisdictionArterial

92 National City Boulevard Division Street to 30th Street National City

93 Palm Avenue Interstate 805 to 18th Street National City

94 Paradise Valley Road 8th Street to Plaza Boulevard National City

95 Plaza Boulevard National City Boulevard to 8th Street National City

96 Sweetwater Road 2nd Street to Plaza Bonita Center Way National City

97 Coast Highway Interstate 5 to Eaton Street Oceanside

98 College Boulevard North River Road to State Route 78 Oceanside

99 El Camino Real Douglas Drive to State Route 78 Oceanside

100 Melrose Drive State Route 76 to Rancho Santa Fe Road Oceanside

101 Mission Avenue Coast Highway to Frazee Road Oceanside

102 North River Road Douglas Drive to State Route 76 Oceanside

103 North Santa Fe Avenue State Route 76 to Melrose Drive Oceanside

104 Oceanside Boulevard Hill Street to Melrose Drive Oceanside

105 Rancho Del Oro Drive State Route 78 to State Route 76 Oceanside

106 Vandegrift Boulevard North River Road to Camp Pendleton Oceanside

107 West Vista Way Jefferson Street to Thunder Drive Oceanside

108 Camino del Norte World Trade Drive to Pomarado Road Poway

109 Community Road Twin Peaks Road to Scripps Poway Parkway Poway

110 Espola Road Summerfield Lane to Poway Road Poway

111 Pomerado Road Stonemill Drive to Gateway Park Road Poway

112 Poway Road Springhurst Drive to State Route 67 Poway

113 Scripps Poway Parkway Springbrook to Sycamore Canyon Road Poway

114 Ted Williams Parkway Pomerado Road to Twin Peaks Road Poway

115 Twin Peaks  Road Pomarado Road to Espola Road Poway

116 32nd Street Harbor Drive to Wabash Boulevard San Diego City

117 54th Street El Cajon Boulevard to Euclid Avenue San Diego City

118 70th Street Colony Road to Saranac Street San Diego City

119 Balboa Avenue Mission Bay Drive to Interstate 15 San Diego City

120 Barnett Avenue Lytton Street to Pacific Highway San Diego City

121 Bernardo Center Drive Camino Del Norte to Interstate 15 San Diego City

122 Beyer Boulevard Main Street to Dairy Mart Road San Diego City

123 Black Mountain Road Del Mar Heights to Carroll Canyon Road San Diego City

124 Cabrillo Memorial Drive Cochran Street to Cabrillo National Monument San Diego City

125 Camino del Norte Camino San Bernardo to World Trade Drive San Diego City

126 Camino Del Rio North Mission Center Road to Mission Gorge Road San Diego City

127 Camino Ruiz State Route 56 to Camino del Norte San Diego City

128 Camino Santa Fe Avenue Sorrento Valley Boulevard to Miramar Road San Diego City

129 Canon Street Rosecrans Street to Catalina Boulevard San Diego City

130 Carmel Mountain Road Sorrento Valley Road to El Camino Real San Diego City

131 Carmel Valley Road North Torrey Pines Road to El Camino Real San Diego City

132 Catalina Boulevard Canon Street to Cochran Street San Diego City

133 Clairemont Mesa Boulevard Interstate 15 to Regents Road San Diego City

134 College Avenue Navajo Road to Livingston Street San Diego City

135 Convoy Street Linda Vista Road to State Route 52 San Diego City

136 Ceasar E. Chavez Pkwy Interstate 5 to Harbor Drive San Diego City

137 Dairy Mart Road State Route 905 to Interstate 5 San Diego City

138 Del Dios Highway Via Rancho Parkway to Claudan Road San Diego City

* included in Regional Arterial System contingent upon being designated as a 4-lane arterial by the County of San Diego.
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Limits JurisdictionArterial

139 Del Mar Heights Road Interstate 5 to Carmel Valley Road San Diego City

140 El Cajon Boulevard Park Boulevard to 73rd Street San Diego City

141 El Camino Real Via de la Valle to Carmel Mountain Road San Diego City

142 Euclid Avenue 54th Street to Cervantes Avenue San Diego City

143 Fairmount Avenue Interstate 8 to El Cajon Boulevard San Diego City

144 Friars Road Sea World Drive to Mission Gorge Road San Diego City

145 Garnet Avenue Balboa Avenue to Mission Bay Drive San Diego City

146 Genesee Avenue N. Torrey Pines Road to State Route 163 San Diego City

147 Gilman Drive La Jolla Village Drive to Interstate 5 San Diego City

148 Grand Avenue Mission Boulevard to Mission Bay Drive San Diego City

149 Grape Street North Harbor Drive to Interstate 5 San Diego City

150 Harbor Drive Pacific Highway to City of National City San Diego City

151 Hawthorn Street Interstate 5 to North Harbor Drive San Diego City

152 Heritage Road Otay Mesa Road to Siempre Viva Road San Diego City

153 Heritage Road Otay Valley Road to City of Chula Vista San Diego City

154 Imperial Avenue Valencia Parkway to Lisbon Street San Diego City

155 Kearny Villa Road Pomarado Road to Waxie Way San Diego City

156 Kettner Boulevard Interstate 5 to India Street San Diego City

157 La Jolla Parkway Torrey Pines Road to Interstate 5 San Diego City

158 La Jolla Village Drive North Torrey Pines Road to Interstate 805 San Diego City

159 Lake Murray Boulevard Dallas Street to Navajo Road San Diego City

160 Laurel Street North Harbor Drive to Interstate 5 San Diego City

161 Lemon Grove Avenue Lisbon Street to Viewcrest San Diego City

162 Linda Vista Road Morena Boulevard to Convoy Street San Diego City

163 Lytton Street Rosecrans Street to Barnett Avenue San Diego City

164 Market Street Harbor Drive to Euclid Avenue San Diego City

165 Mira Mesa Boulevard Interstate 805 to Interstate 15 San Diego City

166 Miramar Road Interstate 805 to Interstate 15 San Diego City

167 Mission Bay Drive Grand Avenue to Interstate 5 San Diego City

168 Mission Gorge Road Interstate 8 to Highridge Road San Diego City

169 Montezuma Road Fairmount Avenue to El Cajon Boulevard San Diego City

170 Morena Boulevard Balboa Avenue to Interstate 8 San Diego City

171 Navajo Road Waring Road to Fanita Drive San Diego City

172 Nimitz Boulevard Interstate 8 to Harbor Drive San Diego City

173 North Harbor Drive Rosecrans Street to Grape Street San Diego City

174 North Torrey Pines Road (S-21) Carmel Valley Road to La Jolla Village Drive San Diego City

175 Ocean View Hills Parkway Interstate 805 to State Route 905 San Diego City

176 Otay Mesa Road State Route 905 to State Route 125 San Diego City

177 Pacific Highway Sea World Drive to Harbor Drive San Diego City

178 Paradise Valley Road Plaza Boulevard to Meadowbrook Drive San Diego City

179 Pomerado Road Interstate 15 (north) to Interstate 15 (south) San Diego City

180 Poway Road Interstate 15 to Springhurst Drive San Diego City

181 Rancho Bernardo Road Interstate 15 to Summerfield Lane San Diego City

182 Rancho Penasquitos Boulevard State Route 56 to Interstate 15 San Diego City

183 Regents Road Genesee Avenue to Clairemont Mesa Boulevard San Diego City

184 Rosecrans Street Interstate 8 to Canon Street San Diego City

185 Ruffin Road Kearny Villa Road to Balboa Avenue San Diego City

* included in Regional Arterial System contingent upon being designated as a 4-lane arterial by the County of San Diego.
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Limits JurisdictionArterial

186 Scripps Poway Parkway Interstate 15 to Springbrook Drive San Diego City

187 Sea World Drive W Mission Bay Drive to Morena Boulevard San Diego City

188 Siempre Viva Road Heritage Road to State Route 905 San Diego City

189 Sorrento Valley Boulevard Sorrento Valley Road to Camino Santa Fe Avenue San Diego City

190 Sports Arena Boulevard Interstate 8 to Rosecrans Street San Diego City

191 Sunset Cliffs Boulevard Interstate 8 to West Mission Bay Drive San Diego City

192 Ted Williams Parkway Interstate 15 to Pomerado Road San Diego City

193 University Avenue 54th Street to 69th Street San Diego City

194 Valencia Parkway Market Street to Imperial Avenue San Diego City

195 Via de la Valle Jimmy Durante Boulevard to El Camino Real San Diego City

196 Vista Sorrento Parkway Sorrento Valley Boulevard to Carmel Mountain Road San Diego City

197 Wabash Boulevard 32nd Street to Interstate 5 San Diego City

198 Washington Street Pacific Highway to Park Boulevard San Diego City

199 Avocado Boulevard Dewitt Court to State Route 94 San Diego County

200 Bear Valley Parkway City of Escondido (north) to City of Escondido (south) San Diego County

201 Bonita Road Interstate 805 to San Miguel Road San Diego County

202 Borrego Springs/Yaqui Pass Road (S-3) Palm Canyon Drive (S-22) to State Route 78 San Diego County

203 Bradley Avenue Wing Avenue to Winter Garden Boulevard San Diego County

204 Buckman Springs/Sunrise Highway (S-1) State Route 94 to State Route 79 San Diego County

205 Buena Creek Road Blue Bird Canyon Trail to Twin Oaks Valley Road San Diego County

206 Camino del Norte Rancho Bernardo Road to City of San Diego San Diego County

207 Citracado Parkway Greenwood Place to Interstate 15 San Diego County

208 Deer Springs Road Twin Oaks Valley Road to Interstate 15 San Diego County

209 Dehesa Road Jamacha Road to Harbison Canyon Road San Diego County

210 Dehesa Road* Harbisonn Canyon Road to Sycuan Road San Diego County

211 Del Dios Highway Via Rancho Pkway to Paseo De Delicias San Diego County

212 East Vista Way State Route 76 to City of Vista San Diego County

213 El Norte Parkway Rees Road to Nordahl Road San Diego County

214 Euclid Avenue City of National City to City of National City San Diego County

215 Gamble Lane Eucalyptus Avenue to City of Escondido San Diego County

216 Jamancha Road City of El Cajon to State Route 94 San Diego County

217 Jamancha Road State Route 125 to State Route 94 San Diego County

218 Lake Jennings Park Road State Route 67 to Interstate 8 San Diego County

219 Lake Wohlford Road Valley Center Road (north) to Valley Center Road (south) San Diego County

220 Las Posas Road City of San Marcos to Buena Creek Road San Diego County

221 Mapleview Street State Route 67 to Lake Jennings Road San Diego County

222 Mar Vista Drive City of Oceanside to City of Vsita San Diego County

223 Melrose Drive City of Oceanside to City of Vsita San Diego County

224 Mission Road (S-13) Interstate 15 to State Route 76 San Diego County

225 Montezuma Valley/Palm Caynon (S-22) State Route 79 to Imperial County Line San Diego County

226 Nordahl Road El Norte to City of San Marcos San Diego County

227 Old Highway 80 Buckman Springs Road to Interstate 8 (In-ko-pah) San Diego County

228 Old Highway 80 State Route 79 to Sunrise Highway San Diego County

229 Otay Lakes Road Wueste Road to State Route 94 San Diego County

230 Paradise Valley Road City of San Diego to Sweetwater Road San Diego County

231 Proctor Valley Road Mount Miguel Road to Rocking Horse Drive San Diego County

232 Rancho Bernardo Road City of San Diego (west) to City of San Diego (east) San Diego County

* included in Regional Arterial System contingent upon being designated as a 4-lane arterial by the County of San Diego.
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Limits JurisdictionArterial

233 San Felipe Road/Overland Route (S-2) County Route S-22 to Imperial County Line San Diego County

234 Scripps Poway Parkway Sycamore Canyon Road to State Route 67 San Diego County

235 South Santa Fe Avenue City of Vista to City of San Marcos San Diego County

236 Sunrise Highway State Route 79 to Interstate 8 San Diego County

237 Sweetwater Road (Bonita) Willow Street to City of National City San Diego County

238 Sweetwater Road (Spring Valley) Jamacha Boulevard to Broadway San Diego County

239 Valley Center Road State Route 76 to City of Escondido San Diego County

240 Valley Center New Northern E to W Road Cole Grade Road to Old Highway 395 San Diego County

241 Via de la Valle City of San Diego to Paseo Delicias San Diego County

242 Via Rancho Parkway Del Dios Highway to City of Escondido San Diego County

243 Wildcat Canyon Road* Mapleview Street to San Vicente Road San Diego County

244 Willow Glen Drive Jamacha Road to Dehesa Road San Diego County

245 Willows Road Interstate 8 to Viejas Casino San Diego County

246 Winter Gardens Boulevard State Route 67 to 2nd Street San Diego County  

247 Barham Drive Twin Oaks Valley Road to Los Amigos San Marcos

248 Borden Road Las Posas Road to Woodland Parkway San Marcos

249 Buena Creek Road Twin Oaks Valley Road to Sunny Vista Lane San Marcos

250 Discovery Street San Marcos Boulevard to Twin Oaks Valley Road San Marcos

251 Las Posas Road West San Marcos Boulevard to North City Limits San Marcos

252 Mission Road Pacific Street to Barham Drive San Marcos

253 San Elijo Road Twin Oaks Valley Road to Rancho Santa Fe Road San Marcos

254 Rancho Santa Fe Road Mission Road to Melrose Drive San Marcos

255 San Marcos Boulevard Business Park Drive to Mission Road San Marcos

256 South Santa Fe Avenue Smilax Road to Pacific Street San Marcos

257 Twin Oaks Valley Road Deer Springs Road to Questhaven Road San Marcos

258 Woodland Parkway Barham Drive to El Norte Parkway San Marcos

259 Cuyamaca Street Mission Gorge Road to City of El Cajon Santee

260 Mission Gorge Road City of San Diego to Magonia Avenue Santee

261 Woodside Avenue Magnolia Avenue to State Route 67 Santee

262 Coast Highway City of Encinitas to City of Del Mar Solana Beach

263 Lomas Santa Fe Avenue Interstate 5 to Coast Highway Solana Beach

264 Bobier Drive Melrose Drive to East Vista Way Vista

265 Broadway West Vista Way to South Santa Fe Avenue Vista

266 Cannon Road South Melrose Drive to State Route 78 Vista

267 East Vista Way Vista Village Drive to Barsby Street Vista

268 Mar Vista Drive Buena Vista Drive to State Route 78 Vista

269 South Santa Fe Avenue Broadway to Montgomery Drive Vista

270 Sycamore Avenue South Santa Fe Avenue to South Melrose Drive Vista

271 West Vista Way Thunder Drive to Vista Village Drive Vista

* included in Regional Arterial System contingent upon being designated as a 4-lane arterial by the County of San Diego.
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May 24, 2007 3000400 

TO: Interested Agencies and Individuals 

FROM: SANDAG Staff 

SUBJECT: Notice of Preparation of an Environmental Impact Report for 
the 2007 Regional Transportation Plan (RTP) 

SANDAG, as lead agency, will prepare an Environmental Impact Report (EIR) 
for the above-referenced project. SANDAG needs to know your views, or the 
views of your agency, as to the scope and content of the environmental 
information that will be addressed in the EIR. The project description is 
contained in the attached material. 

Public scoping meetings will be held during the Cities/County 
Advisory Committee meeting scheduled for Thursday, June 7, 2007, at 
9:45 a.m. and the Regional Planning Technical Working Group meeting 
scheduled for Thursday, June 14, 2007, at 1:15 p.m. Both meetings will 
be held at SANDAG and copies of the agendas can be found one week 
prior to the meetings on the SANDAG Web site at www.sandag.org. 

Public input will be taken at these meetings. In addition, public input can be 
provided in writing at the meeting or can be sent via email to stu@sandag.org. 

Due to the time limits mandated by state law, your response must be sent at 
the earliest possible date, but no later than 30 days after receipt of this notice. 

Please send your response to Shelby Tucker, Associate Regional Planner, at the 
address shown above. Please include the name of a contact person in your 
agency, if appropriate. 

 
 
 
 
ST/cd 
 
Attachments: 

1. Project Description 
2. 2030 Highway Network 
3. 2030 Transit Network 

Campus Park Traffic Impact Study Appendix Page 21 of 940



Environmental Impact Report 
2007 Regional Transportation Plan 

Project Description 

May 24, 2007 

Background and Overview  

The San Diego Association of Governments (SANDAG) is currently preparing a Regional 
Transportation Plan (RTP) for the San Diego Region and an Environmental Impact Report (EIR) 
pursuant to the California Environmental Quality Act (CEQA). The RTP addresses all forms, or 
modes, of transportation including automobiles, transit, bicycles, pedestrians, and intercity 
railroads. The RTP contains public policies, strategies, projects, and programs aimed at meeting the 
diverse mobility needs of the growing San Diego region through the year 2030. 

In accordance with state and federal guidelines, the RTP is updated approximately every four years. 
The last comprehensive EIR on the RTP was conducted in 2003 for the 2030 RTP (MOBILITY 2030). A 
new EIR for the 2007 RTP is necessary to adequately evaluate potentially significant environmental 
effects of the plan and to indicate the manner in which such significant effects can be avoided or 
mitigated. This Notice of Preparation (NOP) is intended to alert regulatory and trustee agencies, 
interested agencies, and individuals of the preparation of the 2007 RTP EIR. Comments regarding 
the scope of the EIR received during the 30-day NOP review period will be incorporated, as 
appropriate, in the environmental document. 

Similar to MOBILITY 2030, the 2007 RTP will focus on regional mobility as opposed to addressing 
each mode of transportation individually. It will address four major components of improving 
mobility: 

1. Land use changes; 
2. Systems development; 
3. Systems management; and 
4. Demand management. 

Strategies, projects, and programs in each of these areas will be identified. The 2007 RTP also will 
identify a Reasonably Expected Revenue Scenario, which will include facilities that can reasonably 
be implemented through 2030. The Reasonably Expected plan will consist of major highways, 
regional transit services, and selected regional arterials. This transportation network will serve as 
the core of the 2007 RTP and will be the highest priority for regional transportation funding. The 
2007 RTP also will include actions needed to implement the plan as well as regular monitoring of 
the plan’s improvements. The baseline land use assumption used for the RTP will rely on existing 
land use plans adopted (or under consideration) by the local jurisdictions in the San Diego region. 

Issues Addressed in the EIR 

The EIR will analyze the project’s impacts on the physical environment. The EIR will address how the 
project impacts the following issue areas: 
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1. Land Use 
2. Social Environment 
3. Visual Resources 
4. Transportation 
5. Air Quality (including Greenhouse Gas Emissions) 
6. Noise 
7. Energy 
8. Geology/Paleontology 
9. Hydrology/Water Resources 
10. Biological Resources 
11. Cultural Resources 

Alternatives Analyzed in the EIR 

SANDAG will evaluate several alternatives in the EIR. Each alternative will be compared to the 
proposed project for its potential to achieve the goals of the 2007 RTP while reducing potentially 
adverse regional environmental impacts. In addition to the project, which will assume a 
transportation network that is developed from the Reasonably Expected Revenue Scenario, the EIR 
is proposed to evaluate four alternatives as described below. 

1. No Project Alternative – The No Project Alternative is required by CEQA. For this EIR, the No 
Project Alternative is defined as a transportation network that includes those projects that 
have already received funding, are scheduled for funding, and/or have received 
environmental clearance. 

2. Revenue Constrained Alternative – The Revenue Constrained Alternative includes a 
transportation network that relies on guaranteed revenue sources and does not augment 
funding assumptions based on more aggressive efforts to bring increased funding levels to 
the region. 

3. Transit Emphasis Alternative – The Transit Emphasis Alternative will assume a transit network 
where transit facilities would be improved and constructed with less emphasis on highways. 

4. Transit Emphasis (Urban Core Focus) Alternative – This alternative is similar to the Transit 
Emphasis Alternative; however, the focus is on maximizing transit service in the downtown 
urban core area (within the orange and green line trolley service areas and extending south 
to National City). 

Although these alternatives have been identified, SANDAG is seeking input on the alternatives in 
the NOP process which could result in modifications to the number of alternatives analyzed in the 
EIR, or modifications to the alternatives identified above. 
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Appendix B 
 
County of San Diego Circulation Element Classification 
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Pictures of SR‐76 currently being widened from 2 to 4 lanes.  Pictures taken Dec 2008 and Jan 2009. 

Intersection of SR‐76 at Pankey Road.  Pankey Road closed south of SR‐76 due to SR‐76 widening. 

 

Looking west along SR‐76 in the vicinity of Granite driveway 
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Looking west along SR‐76 prior to Pankey Rd where new alignment deviates from existing alignment 

 

Looking west along SR‐76 just before I‐15 interchange 
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Camp
Pendleton
(USMC)

Fallbrook

Rainbow

Pala
Pauma Valley

Rincon
Bonsall

EscondidoCarlsbad

Oceanside
Vista

San
Marcos

PROJECT AREA

Department of Transportation
4050 Taylor Street

San Diego, CA 92110 
Ph: (619) 688-6670 
Fax: (619) 688-3695

www.dot.ca.gov/dist11     

THE PROJECT 
The current proposal is to develop a four-lane conventional highway that 
can accommodate widening to six lanes, from Melrose Drive in Oceanside 
to South Mission Road in Bonsall. SR-76 is known as Mission Avenue 
within the city of Oceanside and Mission Road within the unincorporated 
communities of Bonsall and Fallbrook. Caltrans identified the existing 
alternative as the preferred alternative in the October 2007 Draft 
Environmental Document (see map on back).

ENVIRONMENTAL CONCERNS
The widening and realigning of SR-76 will present numerous 
environmental concerns.  Potential concerns include: impacts to existing 
and planned residential areas that would be subject to increased noise, 
neighborhood disruption and change of community character; potential 
business displacements; loss of biological resources including riparian 
habitat, wetlands, and endangered species; impacts to archaeological 
sites; floodplain encroachment; the taking of agricultural land; the use of 
Section 4(f) resources  (public parks, recreation areas, wildlife and 
waterfowl refuges and historic sites eligible for the National Register of 
Historic Places); potential growth impacts; and visual impacts  due to 
cuts, fills, and structures.  Studies to determine the extent and severity of 
the impacts to these environmental resources  began in Spring 2002. 

TRAFFIC
The current traffic volume on SR-76 between Oceanside and South Mission 
Road is approximately 30,000 average daily trips.  Planned growth will 
increase the traffic volume to more than 60,000 average daily trips by the 
year 2030.  Within the study limits, a transportation project will need to 
be implemented to safely and efficiently handle the traffic increase.  Rail 
transit is not planned for the corridor. The accident rate on SR-76 between 
Melrose Drive and Olive Hill Road meets or exceeds the statewide average 
compared to similar two-lane routes. The proposed build alternatives 
would reduce the potential for accidents in the future.

Relieve existing and future 
traffic congestion; improve 
motorist safety; and minimize 
environmental impacts.

Project Manager 
Mark Phelan at 
(619) 688-6803 
or by e-mail at 

Mark.Phelan@dot.ca.gov

State Route 76 Middle 
Melrose Drive to South Mission Road
FACT SHEET

GOALS

CONTACT

November 2008

FUNDING
The estimated cost for the 
preferred alternative is $244 
million. Funding for the project 
includes the TransNet Sales Tax 
Measure approved by San 
Diego County voters in 
November 2004, gas tax 
revenues from the State 
Transportation Improvement 
Program (STIP), and federal 
and local funds.  Construction 
is anticipated to begin in 2010.  
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Rincon
Bonsall

EscondidoCarlsbad
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Vista
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Marcos

PROJECT AREA

Department of Transportation
4050 Taylor Street

San Diego, CA 92110 
Ph: (619) 688-6670 
Fax: (619) 688-3695

www.dot.ca.gov/dist11     

THE PROJECT 
The current proposal is to develop a four-lane conventional highway from 
South Mission Road to just east of Interstate 15 (I-15) as well as widen 
and improve the SR-76/I-15 interchange.  Project alternatives currently 
being developed include a range of alternatives both north and south of 
the San Luis Rey River. 

ENVIRONMENTAL CONCERNS
The widening and realigning of SR-76 will present numerous 
environmental concerns.  Potential concerns include: impacts to existing 
and planned residential areas that would be subject to increased noise, 
neighborhood disruption and change of community character; potential 
business displacements; loss of biological resources including riparian 
habitat, wetlands, and endangered species; impacts to archaeological 
sites; floodplain encroachment; the taking of agricultural land; the use of 
Section 4(f) resources  (public parks, recreation areas, wildlife and 
waterfowl  refuges and historic sites eligible for the National Register of 
Historic Places); and visual impacts due to cuts, fills, and structures.  
Studies to determine the extent and severity of the impacts to these 
environmental resources  began in Spring 2007.  Construction is 
scheduled for completion in 2015.

TRAFFIC
The current traffic volume on SR-76 between South Mission Road and I-15 
is approximately 25,000 average daily trips.  Planned growth will increase 
the traffic volume to approximately 50,000 average daily trips by the year 
2030.  Within the study limits, a transportation project will need to be 
implemented to safely and efficiently handle the traffic increase.  Rail 
transit is not planned for the corridor.  The accident rate on this portion of 
SR-76, for fatal and injury accidents, is comparable to similar two-lane 
facilities in the state. 

Relieve existing and future 
traffic congestion; improve 
motorist safety; and minimize 
environmental impacts.

Project Manager 
Mark Phelan at 
(619) 688-6803 
or by e-mail at 

Mark.Phelan@dot.ca.gov

State Route 76 East
South Mission Road to Interstate 15
FACT SHEET

GOALS

FUNDING

CONTACT

The current project estimate is 
$240 million.  Anticipated 
funding for the project includes 
the TransNet Sales Tax 
Measure approved by San 
Diego County voters in 
November 2004, gas tax 
revenues from the State 
Transportation Improvements 
Program (STIP),  and federal 
and local funds.

October 2008
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Appendix C 
 
85th Percentile Speed Data 
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Speed Report

 
Date: 11/18/08 Site: [93216 ]      SR-76 between Vista Way & Melrose Drive

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 29 10 7 1 5 8 64 199 186 58 5 3 0 0 575

01:00 21 9 6 4 0 8 85 210 242 91 9 0 0 0 685

02:00 38 8 3 1 1 16 52 155 257 81 11 4 0 0 627

03:00 38 7 11 7 0 4 82 268 228 63 15 1 0 0 724

04:00 27 9 9 4 16 41 149 246 228 70 13 1 1 0 814

05:00 46 40 74 72 85 95 149 225 194 46 3 0 0 0 1029

06:00 98 96 176 221 159 84 94 111 61 7 0 0 0 0 1107

07:00 99 189 264 242 193 73 51 23 5 0 0 0 0 0 1139

08:00 46 93 206 178 114 138 137 86 26 5 0 0 0 0 1029

09:00 11 3 3 7 26 78 219 265 137 21 1 1 0 0 772

10:00 6 0 0 0 0 15 86 168 182 48 9 2 0 0 516

11:00 2 3 0 3 2 19 73 125 110 49 9 2 0 0 397

12:00 PM 6 0 1 0 7 31 77 111 81 19 6 1 0 0 340

13:00 2 0 0 0 0 9 27 70 86 43 7 0 0 0 244

14:00 0 0 0 1 0 1 3 11 31 20 4 0 0 1 72

15:00 1 0 0 0 0 0 5 19 27 16 3 2 0 0 73

16:00 0 0 0 0 0 0 5 17 20 13 6 2 0 0 63

17:00 1 0 0 0 0 0 3 8 17 8 3 1 0 0 41

18:00 0 0 0 0 0 2 3 10 21 14 7 1 0 0 58

19:00 2 4 0 4 0 2 2 22 55 48 13 3 0 0 155

20:00 29 19 8 6 0 5 17 80 128 60 9 1 1 0 363

21:00 55 31 12 5 5 4 92 185 179 79 14 1 0 0 662

22:00 51 16 17 3 2 12 84 250 159 42 4 0 0 0 640

23:00 41 20 6 4 7 8 67 181 171 69 6 0 0 0 580

Totals 649 557 803 763 622 653 1626 3045 2831 970 157 26 2 1 12705

5% 4% 6% 6% 5% 5% 13% 24% 22% 8% 1% 0% 0% 0% 100%

461 467 759 740 601 579 1241 2081 1856 539 75 14 1 0 9414

4% 4% 6% 6% 5% 5% 10% 16% 15% 4% 1% 0% 0% 74%

 07:00 07:00 07:00 07:00 08:00 09:00 03:00 02:00 01:00 03:00 02:00 04:00  07:00

 189 264 242 193 138 219 268 257 91 15 4 1  1139

188 90 44 23 21 74 385 964 975 431 82 12 1 1 3291

1% 1% 0% 0% 0% 1% 3% 8% 8% 3% 1% 0% 0% 0% 26%

21:00 22:00 20:00 12:00 12:00 21:00 22:00 21:00 21:00 21:00 19:00 20:00 14:00 21:00

 31 17 6 7 31 92 250 179 79 14 3 1 1 662

7727 2968

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 36.6 41 49

EASTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/18/08 Site: [93216 ]      SR-76 between Vista Way & Melrose Drive

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 24 8 4 2 0 5 19 61 126 211 174 54 14 4 706

01:00 14 9 6 4 10 11 20 56 109 154 137 71 19 4 624

02:00 30 15 7 1 1 0 1 35 113 173 155 61 8 4 604

03:00 33 12 5 4 0 9 11 32 90 166 120 54 19 3 558

04:00 21 13 1 2 0 1 12 59 131 172 152 61 17 1 643

05:00 61 12 4 3 0 1 10 56 105 130 105 33 14 2 536

06:00 118 10 5 2 0 8 21 46 104 129 83 21 5 0 552

07:00 141 17 1 0 0 7 44 57 108 101 57 12 3 2 550

08:00 76 18 4 0 1 3 25 63 74 128 69 28 5 0 494

09:00 13 16 4 1 1 0 3 17 94 127 102 33 8 2 421

10:00 4 4 2 1 0 0 3 8 48 89 90 47 7 4 307

11:00 2 1 2 0 0 0 0 7 57 98 88 34 13 1 303

12:00 PM 3 3 3 0 0 0 1 10 35 77 50 22 8 2 214

13:00 0 0 0 0 0 0 2 6 22 54 50 28 11 1 174

14:00 1 1 0 0 0 0 0 1 8 15 20 9 2 0 57

15:00 0 0 0 0 0 0 0 0 6 16 17 17 6 0 62

16:00 0 1 0 0 0 0 0 0 3 9 7 12 11 0 43

17:00 0 0 0 0 0 0 0 1 7 13 27 18 5 0 71

18:00 0 0 0 0 0 0 0 3 17 39 48 47 17 0 171

19:00 3 1 0 1 0 0 3 13 47 117 185 90 33 0 493

20:00 20 15 4 1 0 4 29 90 227 266 242 89 19 0 1006

21:00 62 7 13 25 31 40 78 125 248 284 141 26 7 0 1087

22:00 47 15 5 7 9 15 59 165 253 250 161 52 12 0 1050

23:00 48 7 9 2 1 15 40 118 171 212 167 66 12 0 868

Totals 721 185 79 56 54 119 381 1029 2203 3030 2447 985 275 30 11594

6% 2% 1% 0% 0% 1% 3% 9% 19% 26% 21% 8% 2% 0% 100%

537 135 45 20 13 45 169 497 1159 1678 1332 509 132 27 6298

5% 1% 0% 0% 0% 0% 1% 4% 10% 14% 11% 4% 1% 0% 54%

 08:00 02:00 01:00 01:00 01:00 07:00 08:00 04:00   01:00 01:00   

 18 7 4 10 11 44 63 131 211 174 71 19 4 706

184 50 34 36 41 74 212 532 1044 1352 1115 476 143 3 5296

2% 0% 0% 0% 0% 1% 2% 5% 9% 12% 10% 4% 1% 0% 46%

20:00 21:00 21:00 21:00 21:00 21:00 22:00 22:00 21:00 20:00 19:00 19:00 12:00 21:00

 15 13 25 31 40 78 165 253 284 242 90 33 2 1087

5554 5025

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 48.1 52 59

WESTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/12/08 Site: [93215]      SR-76 between North River Road & East Vista Way

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 2 9 33 37 24 7 3 0 115

01:00 1 0 0 0 0 0 0 3 18 27 13 5 0 0 67

02:00 1 0 0 0 0 0 0 5 16 22 12 3 3 0 62

03:00 0 1 0 0 0 0 1 6 11 15 3 3 1 0 41

04:00 2 2 3 0 1 0 2 15 32 34 20 4 0 0 115

05:00 20 20 3 3 0 3 9 62 83 76 36 8 0 0 323

06:00 50 25 8 2 3 20 80 143 153 73 15 0 0 0 572

07:00 59 35 29 31 28 63 82 127 148 52 16 0 0 0 670

08:00 63 45 18 7 17 19 97 180 106 56 10 0 0 0 618

09:00 42 17 12 5 3 26 71 167 172 61 16 3 0 0 595

10:00 39 15 6 4 8 15 51 140 204 98 22 3 3 1 609

11:00 50 18 17 25 28 35 84 184 157 62 13 0 1 1 675

12:00 PM 34 6 11 9 21 67 145 212 211 55 9 1 0 0 781

13:00 26 13 16 13 22 68 158 203 189 60 13 1 0 0 782

14:00 52 47 69 81 52 69 139 218 168 39 9 0 2 0 945

15:00 95 107 170 124 123 99 142 128 95 30 2 2 0 0 1117

16:00 170 297 408 171 48 28 16 11 5 3 0 0 0 0 1157

17:00 205 248 317 136 70 48 40 14 3 0 0 0 0 0 1081

18:00 158 228 365 206 74 25 29 21 18 3 2 0 0 0 1129

19:00 13 9 8 7 12 42 111 187 207 87 21 1 0 0 705

20:00 7 10 1 0 0 13 48 130 171 91 22 2 1 1 497

21:00 4 4 1 1 1 3 28 114 218 115 21 5 1 0 516

22:00 2 0 1 0 0 1 9 49 114 91 30 9 0 0 306

23:00 0 2 0 0 0 2 0 15 52 55 24 2 0 0 152

Totals 1093 1149 1463 825 511 646 1344 2343 2584 1242 353 59 15 3 13630

8% 8% 11% 6% 4% 5% 10% 17% 19% 9% 3% 0% 0% 0% 100%

327 178 96 77 88 181 479 1041 1133 613 200 36 11 2 4462

2% 1% 1% 1% 1% 1% 4% 8% 8% 4% 1% 0% 0% 0% 33%

 08:00 07:00 07:00 07:00 07:00 08:00 11:00 10:00 10:00 05:00 05:00  10:00 11:00

 45 29 31 28 63 97 184 204 98 36 8 3 1 675

766 971 1367 748 423 465 865 1302 1451 629 153 23 4 1 9168

6% 7% 10% 5% 3% 3% 6% 10% 11% 5% 1% 0% 0% 0% 67%

16:00 16:00 18:00 15:00 15:00 13:00 14:00 21:00 21:00 22:00 22:00 14:00 20:00 16:00

 297 408 206 123 99 158 218 218 115 30 9 2 1 1157

3859 6063

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 33.7 39 49

EASTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/12/08 Site: [93215]      SR-76 between North River Road & East Vista Way

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 1 0 0 0 0 2 3 9 33 29 15 5 2 1 100

01:00 0 0 0 0 0 0 0 4 20 22 20 4 3 0 73

02:00 0 0 0 0 0 0 1 1 7 18 12 7 5 0 51

03:00 0 0 0 0 0 1 2 15 31 41 24 11 2 1 128

04:00 2 1 0 0 0 0 13 46 77 83 68 29 2 1 322

05:00 6 8 12 3 9 34 82 207 253 146 24 6 1 0 791

06:00 21 11 28 24 43 93 158 275 314 66 6 3 0 0 1042

07:00 36 12 34 16 16 53 190 336 252 49 2 0 0 0 996

08:00 56 29 41 42 25 70 157 348 241 43 2 1 0 0 1055

09:00 32 15 5 4 9 15 58 224 363 128 24 4 1 0 882

10:00 25 13 3 2 8 39 109 234 258 107 22 7 0 0 827

11:00 46 9 4 6 8 43 71 206 227 96 15 1 0 0 732

12:00 PM 37 7 7 4 2 23 34 156 225 117 31 3 2 0 648

13:00 25 11 3 4 1 13 66 147 232 115 38 2 0 1 658

14:00 61 18 6 5 3 13 48 130 189 89 12 3 1 0 578

15:00 135 12 15 2 0 2 71 150 170 69 15 0 1 0 642

16:00 208 7 2 0 0 19 74 128 116 18 2 1 0 0 575

17:00 159 15 13 16 13 34 145 107 41 13 1 1 0 1 559

18:00 65 4 0 1 1 20 50 85 41 14 6 0 0 0 287

19:00 3 2 7 8 0 2 35 89 85 41 5 1 0 0 278

20:00 1 2 2 6 1 2 21 61 120 63 22 3 0 0 304

21:00 0 2 1 1 0 0 27 57 97 45 15 7 1 2 255

22:00 0 0 1 0 1 0 6 25 62 48 29 3 1 0 176

23:00 1 0 0 0 0 1 11 25 50 46 26 8 0 0 168

Totals 920 178 184 144 140 479 1432 3065 3504 1506 436 110 22 7 12127

8% 1% 2% 1% 1% 4% 12% 25% 29% 12% 4% 1% 0% 0% 100%

225 98 127 97 118 350 844 1905 2076 828 234 78 16 3 6999

2% 1% 1% 1% 1% 3% 7% 16% 17% 7% 2% 1% 0% 0% 58%

 08:00 08:00 08:00 06:00 06:00 07:00 08:00 09:00 05:00 04:00 04:00 02:00  08:00

 29 41 42 43 93 190 348 363 146 68 29 5 1 1055

695 80 57 47 22 129 588 1160 1428 678 202 32 6 4 5128

6% 1% 0% 0% 0% 1% 5% 10% 12% 6% 2% 0% 0% 0% 42%

14:00 15:00 17:00 17:00 17:00 17:00 12:00 13:00 12:00 13:00 23:00 12:00 21:00 13:00

 18 15 16 13 34 145 156 232 117 38 8 2 2 658

6546 4292

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 40.9 44 51

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

WESTBOUND

% of Totals
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Speed Report

 
Date: 11/12/08 Site: [93214]       SR-76 between Olive Hill Road & North River Road

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 1 0 0 0 0 2 6 29 36 24 7 5 1 111

01:00 0 0 0 0 0 0 1 4 19 27 14 6 1 0 72

02:00 1 0 1 0 0 0 0 2 12 26 15 7 2 1 67

03:00 0 0 0 0 0 0 1 7 6 11 13 4 1 0 43

04:00 3 1 0 1 0 0 4 7 26 36 22 7 2 0 109

05:00 8 5 3 2 0 2 10 47 122 69 53 12 0 0 333

06:00 114 11 3 0 0 0 22 79 115 109 19 2 1 0 475

07:00 157 14 1 0 0 5 31 128 162 84 15 1 0 0 598

08:00 101 17 7 1 0 8 46 151 146 52 20 1 0 0 550

09:00 38 10 4 4 1 0 16 162 270 107 26 0 1 0 639

10:00 29 12 8 7 1 6 34 119 183 144 37 4 1 1 586

11:00 30 13 6 1 0 5 24 175 257 117 32 3 1 0 664

12:00 PM 41 19 14 18 1 4 39 194 318 156 26 3 0 0 833

13:00 35 19 25 14 2 5 57 199 314 144 35 3 2 0 854

14:00 50 26 22 17 1 0 41 238 375 205 38 2 1 0 1016

15:00 54 21 32 41 37 34 116 361 333 90 12 3 0 0 1134

16:00 43 15 18 13 6 23 184 415 348 108 12 0 0 0 1185

17:00 55 14 18 20 23 72 378 398 156 34 12 0 0 0 1180

18:00 37 8 7 2 6 20 107 369 357 104 14 2 0 0 1033

19:00 7 4 1 2 0 6 37 160 281 193 26 5 0 0 722

20:00 8 6 1 2 1 0 19 72 216 160 39 3 2 2 531

21:00 1 3 0 1 2 6 34 77 162 146 51 15 1 0 499

22:00 2 2 0 0 0 0 0 23 90 116 40 9 3 0 285

23:00 0 0 0 0 0 0 1 17 59 63 31 4 1 1 177

Totals 814 221 171 146 81 196 1204 3410 4356 2337 626 103 25 6 13696

6% 2% 1% 1% 1% 1% 9% 25% 32% 17% 5% 1% 0% 0% 100%

481 84 33 16 2 26 191 887 1347 818 290 54 15 3 4247

4% 1% 0% 0% 0% 0% 1% 6% 10% 6% 2% 0% 0% 0% 31%

 08:00 10:00 10:00 09:00 08:00 08:00 11:00 09:00 10:00 05:00 05:00   11:00

 17 8 7 1 8 46 175 270 144 53 12 5 1 664

333 137 138 130 79 170 1013 2523 3009 1519 336 49 10 3 9449

2% 1% 1% 1% 1% 1% 7% 18% 22% 11% 2% 0% 0% 0% 69%

14:00 15:00 15:00 15:00 17:00 17:00 16:00 14:00 14:00 21:00 21:00 22:00 20:00 16:00

 26 32 41 37 72 378 415 375 205 51 15 3 2 1185

3646 8838

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 42.7 46 52

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

EASTBOUND

% of Totals
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Speed Report

 
Date: 11/12/08 Site: [93214]       SR-76 between Olive Hill Road & North River Road

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 1 0 0 0 0 5 26 29 35 7 2 0 0 105

01:00 0 0 0 0 0 0 1 21 27 20 6 3 0 0 78

02:00 0 0 0 0 0 0 2 13 18 14 6 0 1 0 54

03:00 0 0 0 0 0 0 10 13 67 30 12 2 0 0 134

04:00 4 2 2 0 0 8 18 33 109 129 26 4 0 0 335

05:00 10 3 3 2 1 10 62 317 325 86 15 5 0 0 839

06:00 213 262 256 64 37 41 62 99 39 5 0 0 0 0 1078

07:00 228 341 256 139 78 19 0 0 0 1 0 0 0 0 1062

08:00 127 146 199 180 137 37 52 117 50 7 0 0 0 0 1052

09:00 30 12 7 1 1 17 138 362 264 57 3 0 0 0 892

10:00 31 12 10 6 0 14 115 314 282 59 8 0 0 0 851

11:00 27 7 3 5 0 9 91 382 253 35 5 0 0 0 817

12:00 PM 30 8 6 3 0 20 38 152 246 102 27 0 0 0 632

13:00 25 11 3 3 3 20 69 152 233 114 34 0 0 0 667

14:00 50 26 10 8 6 19 62 137 179 88 14 0 0 0 599

15:00 61 21 8 2 2 2 93 310 213 35 2 0 0 0 749

16:00 56 33 12 8 3 19 118 298 242 40 1 0 0 1 831

17:00 87 32 18 11 4 10 138 330 116 15 1 0 0 0 762

18:00 17 6 5 4 0 29 97 219 154 16 3 1 0 0 551

19:00 5 2 0 0 1 11 48 183 149 33 5 0 0 0 437

20:00 9 1 1 2 0 2 24 140 129 44 8 1 0 0 361

21:00 0 2 0 2 0 1 20 136 133 52 7 0 0 0 353

22:00 0 2 1 1 0 6 29 60 101 35 11 0 0 0 246

23:00 0 1 0 0 0 0 6 41 74 43 10 1 0 0 176

Totals 1010 931 800 441 273 294 1298 3855 3432 1095 211 19 1 1 13661

7% 7% 6% 3% 2% 2% 10% 28% 25% 8% 2% 0% 0% 0% 100%

670 786 736 397 254 155 556 1697 1463 478 88 16 1 0 7297

5% 6% 5% 3% 2% 1% 4% 12% 11% 3% 1% 0% 0% 53%

 07:00 06:00 08:00 08:00 06:00 09:00 11:00 05:00 04:00 04:00 05:00 02:00  06:00

 341 256 180 137 41 138 382 325 129 26 5 1  1078

340 145 64 44 19 139 742 2158 1969 617 123 3 0 1 6364

2% 1% 0% 0% 0% 1% 5% 16% 14% 5% 1% 0% 0% 47%

16:00 17:00 17:00 14:00 18:00 17:00 17:00 12:00 13:00 13:00 18:00 16:00 16:00

 33 18 11 6 29 138 330 246 114 34 1  1 831

5105 5814

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 36.7 42 49

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

EASTBOUND

% of Totals
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Speed Report

 
Date: 11/12/08 Site: [93213]      SR-76 between South Mission Road & Olive Hill Road

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 1 0 0 0 0 6 8 35 38 17 6 1 0 0 112

01:00 0 1 0 0 0 0 6 20 31 12 5 1 1 0 77

02:00 0 1 0 0 0 5 13 12 16 14 4 1 1 0 67

03:00 1 0 0 1 3 4 12 37 46 24 7 1 0 0 136

04:00 3 4 1 1 2 7 40 99 110 52 19 5 1 0 344

05:00 24 5 11 19 49 119 208 258 173 43 6 3 0 0 918

06:00 61 68 205 330 193 171 167 118 55 12 2 0 0 0 1382

07:00 126 140 316 263 149 122 114 80 27 3 1 0 0 0 1341

08:00 68 57 100 124 106 156 201 162 57 16 3 0 0 0 1050

09:00 55 25 22 46 79 128 274 219 87 27 2 0 0 0 964

10:00 60 16 17 34 71 117 225 224 87 11 5 0 0 0 867

11:00 72 43 43 32 85 140 214 196 68 10 1 0 0 0 904

12:00 PM 55 32 45 31 55 137 191 184 60 21 2 0 0 0 813

13:00 70 26 24 42 88 153 228 147 44 7 0 0 0 0 829

14:00 99 41 40 79 94 151 191 141 41 10 1 0 0 0 888

15:00 129 49 63 57 88 122 164 108 35 2 0 0 0 0 817

16:00 130 85 60 76 75 106 138 96 41 8 2 0 0 0 817

17:00 152 71 31 81 89 135 140 106 25 5 0 0 0 0 835

18:00 109 54 15 17 34 62 132 97 34 6 1 0 1 0 562

19:00 18 6 7 2 18 36 119 158 66 22 3 1 0 0 456

20:00 10 6 5 2 7 31 121 135 61 19 9 0 1 0 407

21:00 7 4 2 1 2 22 87 125 64 19 4 1 1 0 339

22:00 0 0 0 1 4 6 39 77 52 21 3 0 0 0 203

23:00 2 0 0 0 1 11 34 69 45 22 3 1 1 0 189

Totals 1252 734 1007 1239 1292 1947 3066 2903 1363 403 89 15 7 0 15317

8% 5% 7% 8% 8% 13% 20% 19% 9% 3% 1% 0% 0% 100%

471 360 715 850 737 975 1482 1460 795 241 61 12 3 0 8162

3% 2% 5% 6% 5% 6% 10% 10% 5% 2% 0% 0% 0% 53%

 07:00 07:00 06:00 06:00 06:00 09:00 05:00 05:00 04:00 04:00 04:00 01:00  06:00

 140 316 330 193 171 274 258 173 52 19 5 1  1382

781 374 292 389 555 972 1584 1443 568 162 28 3 4 0 7155

5% 2% 2% 3% 4% 6% 10% 9% 4% 1% 0% 0% 0% 47%

16:00 15:00 17:00 14:00 13:00 13:00 12:00 19:00 19:00 20:00 19:00 18:00 14:00

 85 63 81 94 153 228 184 66 22 9 1 1  888

6616 5708

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 31.9 35 44

EASTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/12/08 Site: [93213]      SR-76 between South Mission Road & Olive Hill Road

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 1 0 0 0 4 11 40 44 15 0 1 0 0 116

01:00 0 0 0 2 0 0 9 15 24 15 1 0 0 0 66

02:00 0 0 0 0 1 1 6 20 21 18 1 1 0 0 69

03:00 0 0 1 0 0 1 6 7 15 11 0 0 0 0 41

04:00 0 1 2 1 0 2 14 26 33 19 3 2 0 0 103

05:00 3 9 4 1 0 2 25 43 42 30 4 1 0 1 165

06:00 48 5 3 1 9 17 33 31 19 6 0 0 0 0 172

07:00 142 22 8 5 7 50 103 80 27 3 0 0 0 0 447

08:00 75 19 13 2 11 50 198 173 46 11 2 1 0 0 601

09:00 55 19 6 1 23 79 192 169 49 7 1 0 0 0 601

10:00 53 15 9 2 6 86 210 150 59 9 1 0 0 0 600

11:00 59 21 9 1 22 64 239 181 60 6 0 0 0 0 662

12:00 PM 76 23 15 7 17 116 243 179 64 12 0 0 0 0 752

13:00 56 30 10 1 23 112 267 202 75 10 1 0 0 0 787

14:00 101 29 12 4 44 165 334 220 62 11 0 0 0 0 982

15:00 120 41 17 24 97 291 347 188 39 4 0 0 0 0 1168

16:00 140 46 41 52 141 306 297 146 33 5 0 0 1 0 1208

17:00 138 40 31 101 333 353 183 53 11 2 0 0 0 0 1245

18:00 72 33 25 94 335 424 233 99 26 6 1 0 0 0 1348

19:00 21 2 4 5 35 109 218 261 88 17 1 0 0 0 761

20:00 9 12 4 0 8 37 123 205 91 9 0 1 0 0 499

21:00 9 9 3 0 0 16 178 198 84 13 2 1 0 0 513

22:00 1 1 2 0 1 5 47 141 88 30 7 0 0 0 323

23:00 0 0 0 0 0 5 21 59 49 21 1 0 0 0 156

Totals 1178 378 219 304 1113 2295 3537 2886 1149 290 26 8 1 1 13385

9% 3% 2% 2% 8% 17% 26% 22% 9% 2% 0% 0% 0% 0% 100%

435 112 55 16 79 356 1046 935 439 150 13 6 0 1 3643

3% 1% 0% 0% 1% 3% 8% 7% 3% 1% 0% 0% 0% 27%

 07:00 08:00 07:00 09:00 10:00 11:00 11:00 11:00 05:00 05:00 04:00  05:00 11:00

 22 13 5 23 86 239 181 60 30 4 2  1 662

743 266 164 288 1034 1939 2491 1951 710 140 13 2 1 0 9742

6% 2% 1% 2% 8% 14% 19% 15% 5% 1% 0% 0% 0% 73%

16:00 16:00 17:00 18:00 18:00 15:00 19:00 20:00 22:00 22:00 20:00 16:00 18:00

 46 41 101 335 424 347 261 91 30 7 1 1  1348

3040 8569

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 33.8 37 44

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

WESTBOUND

% of Totals
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Speed Report

 
Date: 11/18/08 Site: [93212 ]      SR-76 between Via Monserate & South Mission Road 

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 27 9 6 8 6 19 80 185 121 24 3 1 0 0 489

01:00 7 8 6 2 2 8 103 227 115 15 2 0 0 0 495

02:00 15 8 5 1 4 20 108 194 129 29 1 0 0 0 514

03:00 15 11 10 4 6 12 106 238 160 22 2 0 0 0 586

04:00 15 7 6 2 1 32 91 227 157 45 6 0 0 0 589

05:00 16 9 8 6 0 9 89 269 244 66 7 0 0 0 723

06:00 35 11 4 9 2 18 142 345 261 56 3 0 0 0 886

07:00 27 7 4 3 3 43 193 356 187 22 0 0 0 0 845

08:00 20 9 5 3 9 61 247 336 95 13 1 0 1 0 800

09:00 3 4 1 1 4 35 152 225 107 27 5 0 0 0 564

10:00 3 2 3 0 0 3 68 139 134 14 3 0 0 0 369

11:00 1 1 0 0 1 3 42 121 92 25 4 0 1 0 291

12:00 PM 0 0 0 1 0 2 33 96 74 20 4 1 0 0 231

13:00 1 0 0 0 2 8 22 43 48 20 7 1 0 0 152

14:00 0 1 0 0 0 2 1 17 25 7 3 0 0 0 56

15:00 0 0 0 0 0 2 6 18 19 11 4 1 0 0 61

16:00 0 0 0 0 0 0 5 21 13 7 4 0 0 0 50

17:00 0 0 0 0 0 0 0 8 19 8 1 0 0 0 36

18:00 0 0 0 0 0 1 6 13 18 9 1 0 1 0 49

19:00 5 1 1 0 0 0 21 45 40 27 8 0 0 0 148

20:00 7 12 4 7 0 2 37 98 114 53 4 1 0 0 339

21:00 9 10 8 4 4 6 39 135 210 60 6 2 1 0 494

22:00 34 17 5 3 1 4 55 212 179 42 5 0 0 0 557

23:00 28 9 4 3 3 13 80 148 126 33 4 0 0 0 451

Totals 268 136 80 57 48 303 1726 3716 2687 655 88 7 4 0 9775

3% 1% 1% 1% 0% 3% 18% 38% 27% 7% 1% 0% 0% 100%

184 86 58 39 38 263 1421 2862 1802 358 37 1 2 0 7151

2% 1% 1% 0% 0% 3% 15% 29% 18% 4% 0% 0% 0% 73%

 03:00 03:00 06:00 08:00 08:00 08:00 07:00 06:00 05:00 05:00  08:00  06:00

 11 10 9 9 61 247 356 261 66 7 1 1  886

84 50 22 18 10 40 305 854 885 297 51 6 2 0 2624

1% 1% 0% 0% 0% 0% 3% 9% 9% 3% 1% 0% 0% 27%

22:00 21:00 20:00 21:00 23:00 23:00 22:00 21:00 21:00 19:00 21:00 18:00 22:00

 17 8 7 4 13 80 212 210 60 8 2 1  557

6823 2468

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 41.6 43 49

EASTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/18/08 Site: [93212 ]      SR-76 between Via Monserate & South Mission Road 

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 11 4 1 10 18 32 91 184 106 19 2 0 0 0 478

01:00 14 5 2 8 15 49 123 145 79 10 3 0 0 0 453

02:00 10 1 3 5 11 62 115 156 81 11 0 0 0 0 455

03:00 14 7 8 3 6 30 121 152 84 12 1 0 0 0 438

04:00 27 7 5 2 0 7 71 236 166 27 1 0 0 0 549

05:00 26 8 2 2 11 17 65 179 142 48 8 0 0 0 508

06:00 26 11 5 4 0 4 66 209 144 33 2 0 0 0 504

07:00 25 7 4 2 2 16 100 294 137 33 5 1 0 0 626

08:00 19 5 4 1 0 32 144 172 87 16 1 0 0 0 481

09:00 9 2 1 0 1 21 55 127 79 19 8 1 0 0 323

10:00 1 2 1 2 0 6 49 77 69 36 5 1 0 0 249

11:00 1 0 0 0 1 1 30 61 74 20 8 0 0 0 196

12:00 PM 0 0 0 0 0 0 30 58 56 20 5 0 0 0 169

13:00 0 1 0 0 0 3 13 38 54 21 9 1 0 0 140

14:00 0 0 0 0 0 0 5 15 25 11 5 1 0 0 62

15:00 0 0 0 0 0 6 5 20 16 19 1 1 0 0 68

16:00 0 0 0 0 0 0 6 9 15 12 3 1 0 0 46

17:00 0 0 0 0 0 0 5 15 21 20 6 2 0 0 69

18:00 0 0 0 0 0 0 7 20 47 43 21 3 0 0 141

19:00 3 2 0 0 2 13 34 76 143 73 19 2 0 0 367

20:00 15 4 2 2 6 19 94 224 290 91 13 2 0 0 762

21:00 26 8 3 2 2 4 42 229 318 81 17 0 0 0 732

22:00 18 8 2 1 3 15 93 299 238 40 3 0 0 0 720

23:00 18 9 5 2 0 8 75 198 184 45 8 0 0 0 552

Totals 263 91 48 46 78 345 1439 3193 2655 760 154 16 0 0 9088

3% 1% 1% 1% 1% 4% 16% 35% 29% 8% 2% 0% 100%

183 59 36 39 65 277 1030 1992 1248 284 44 3 0 0 5260

2% 1% 0% 0% 1% 3% 11% 22% 14% 3% 0% 0% 58%

 06:00 03:00   02:00 08:00 07:00 04:00 05:00 05:00 07:00   07:00

 11 8 10 18 62 144 294 166 48 8 1   626

80 32 12 7 13 68 409 1201 1407 476 110 13 0 0 3828

1% 0% 0% 0% 0% 1% 5% 13% 15% 5% 1% 0% 42%

23:00 23:00 20:00 20:00 20:00 20:00 22:00 21:00 20:00 18:00 18:00 20:00

 9 5 2 6 19 94 299 318 91 21 3   762

4982 3704

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 42.1 43 49

WESTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/23/07 Site: [808.22] SR-76 btwn Via Monserate & Gird Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 1 3 3 8 43 73 48 11 1 0 0 191

01:00 0 0 1 1 1 16 34 47 16 7 1 0 0 124

02:00 2 0 0 1 0 5 23 37 33 4 1 1 0 107

03:00 0 0 0 1 0 5 29 36 23 9 2 0 1 106

04:00 2 3 1 0 0 6 26 50 52 19 1 0 0 160

05:00 2 3 2 2 0 1 39 73 69 28 4 0 0 223

06:00 9 1 13 4 4 6 51 115 103 25 3 0 0 334

07:00 14 11 18 14 3 8 59 125 96 15 1 0 0 364

08:00 15 19 38 19 6 19 104 176 76 9 2 0 0 483

09:00 13 15 58 24 6 24 113 164 63 17 0 1 0 498

10:00 30 17 60 29 15 30 110 241 81 13 0 0 0 626

11:00 28 22 64 34 11 59 139 212 69 14 0 0 1 653

12:00 PM 26 26 70 41 13 82 220 211 59 4 1 0 0 753

13:00 25 22 57 30 9 69 191 223 47 6 0 0 0 679

14:00 32 22 79 35 15 82 260 218 39 4 0 0 0 786

15:00 25 20 66 27 19 67 268 183 49 5 0 0 0 729

16:00 12 16 80 14 33 139 306 169 38 7 1 0 0 815

17:00 12 24 93 27 19 87 199 175 70 10 0 0 0 716

18:00 5 11 54 13 5 54 162 202 76 12 0 0 0 594

19:00 5 7 46 15 11 26 137 159 54 10 3 1 0 474

20:00 2 7 21 13 4 31 112 143 45 7 2 0 0 387

21:00 5 3 22 8 1 25 84 125 57 15 1 0 0 346

22:00 0 5 16 6 8 27 64 129 65 8 2 0 0 330

23:00 1 0 6 2 9 17 61 97 48 16 1 0 1 259

Totals 265 254 866 363 195 893 2834 3383 1376 275 27 3 3 10737

2% 2% 8% 3% 2% 8% 26% 32% 13% 3% 0% 0% 0% 100%

115 91 256 132 49 187 770 1349 729 171 16 2 2 3869

1% 1% 2% 1% 0% 2% 7% 13% 7% 2% 0% 0% 0% 36%

10:00 11:00 11:00 11:00 10:00 11:00 11:00 10:00 06:00 05:00 05:00 02:00 03:00 11:00

30 22 64 34 15 59 139 241 103 28 4 1 1 653

150 163 610 231 146 706 2064 2034 647 104 11 1 1 6868

1% 2% 6% 2% 1% 7% 19% 19% 6% 1% 0% 0% 0% 64%

14:00 12:00 17:00 12:00 16:00 16:00 16:00 13:00 18:00 23:00 19:00 19:00 23:00 16:00

32 26 93 41 33 139 306 223 76 16 3 1 1 815

3661 6554

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 41.7 44 50

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

EASTBOUND

% of Totals
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Speed Report

 
Date: 11/6/07 Site: [808.22] SR-76 btwn Via Monserate & Gird Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 1 1 0 2 0 4 2 33 38 11 2 0 0 94

01:00 1 0 0 0 0 2 5 23 19 5 3 2 0 60

02:00 0 1 1 0 0 1 7 6 17 13 3 0 0 49

03:00 1 0 0 1 2 2 5 22 37 23 7 3 0 103

04:00 3 1 0 4 0 2 29 38 79 43 19 3 0 221

05:00 8 19 15 12 1 8 73 175 204 61 6 1 0 583

06:00 20 23 42 17 13 34 139 260 220 53 6 2 0 829

07:00 34 32 56 52 9 15 124 242 155 32 2 0 0 753

08:00 28 31 56 37 6 42 105 188 154 31 1 0 0 679

09:00 19 16 30 26 2 5 97 187 169 39 1 0 1 592

10:00 25 18 41 21 2 11 60 167 118 26 2 0 0 491

11:00 35 19 36 25 4 26 76 180 110 19 3 0 0 533

12:00 PM 33 17 43 28 6 13 77 141 97 23 2 1 0 481

13:00 37 20 45 28 2 28 105 147 122 20 4 0 0 558

14:00 28 20 61 36 5 45 99 193 116 15 1 0 0 619

15:00 36 47 71 49 0 25 119 239 127 18 0 0 0 731

16:00 54 28 52 55 1 29 151 273 95 15 0 0 0 753

17:00 38 38 106 46 7 50 175 211 82 14 1 1 0 769

18:00 11 33 65 36 5 10 96 152 96 23 2 0 0 529

19:00 9 11 24 24 0 8 52 129 96 22 3 0 0 378

20:00 2 3 14 13 1 12 32 102 84 24 5 1 0 293

21:00 1 2 15 9 1 0 64 136 85 14 2 0 0 329

22:00 2 0 6 6 3 27 62 85 49 21 5 0 0 266

23:00 2 2 2 3 0 1 41 58 53 21 2 0 0 185

Totals 428 382 781 530 70 400 1795 3387 2422 586 82 14 1 10878

4% 4% 7% 5% 1% 4% 17% 31% 22% 5% 1% 0% 0% 100%

175 161 277 197 39 152 722 1521 1320 356 55 11 1 4987

2% 1% 3% 2% 0% 1% 7% 14% 12% 3% 1% 0% 0% 46%

11:00 07:00 07:00 07:00 06:00 08:00 06:00 06:00 06:00 05:00 04:00 03:00 09:00 06:00

35 32 56 52 13 42 139 260 220 61 19 3 1 829

253 221 504 333 31 248 1073 1866 1102 230 27 3 0 5891

2% 2% 5% 3% 0% 2% 10% 17% 10% 2% 0% 0% 54%

16:00 15:00 17:00 16:00 17:00 17:00 17:00 16:00 15:00 20:00 20:00 12:00 17:00

54 47 106 55 7 50 175 273 127 24 5 1  769

4650 5417

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 42.7 47 53

WESTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/6/07 Site: [808.23] SR-76 btwn Gird Rd & Sage Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 3 2 0 0 0 1 1 9 12 17 9 3 1 58

01:00 0 0 0 0 0 0 2 2 8 15 16 1 0 44

02:00 0 0 0 0 0 0 1 3 10 16 9 5 1 45

03:00 0 1 0 0 0 0 0 5 13 18 10 1 0 48

04:00 5 2 0 0 0 2 5 16 29 29 23 6 1 118

05:00 31 20 1 1 0 0 3 24 84 84 36 6 0 290

06:00 45 32 6 2 3 13 26 68 99 86 27 7 2 416

07:00 76 34 6 1 14 80 112 175 175 92 11 1 0 777

08:00 49 29 2 1 3 38 52 114 181 145 26 0 0 640

09:00 37 20 6 0 5 9 21 82 144 132 31 3 0 490

10:00 29 24 6 1 4 13 63 107 152 102 36 3 1 541

11:00 32 14 4 3 4 24 56 116 178 103 16 0 0 550

12:00 PM 21 12 6 0 1 13 44 142 177 102 21 2 0 541

13:00 30 20 9 3 2 8 36 112 185 143 25 2 1 576

14:00 46 17 7 2 1 12 50 124 242 139 24 0 0 664

15:00 92 35 8 3 16 23 88 152 210 131 20 2 0 780

16:00 88 35 15 1 18 25 65 129 206 168 20 2 0 772

17:00 92 38 10 0 6 13 103 175 264 84 14 1 0 800

18:00 38 22 4 1 8 35 71 221 232 92 7 0 0 731

19:00 19 9 3 0 2 17 45 112 146 78 25 1 0 457

20:00 4 9 1 0 0 1 22 68 120 121 14 6 0 366

21:00 11 14 2 2 0 1 8 47 76 68 37 2 0 268

22:00 5 6 0 0 1 0 0 18 51 72 26 4 2 185

23:00 3 0 0 0 0 0 7 7 30 47 24 5 1 124

Totals 756 395 96 21 88 328 881 2028 3024 2084 507 63 10 10281

7% 4% 1% 0% 1% 3% 9% 20% 29% 20% 5% 1% 0% 100%

307 178 31 9 33 180 342 721 1085 839 250 36 6 4017

3% 2% 0% 0% 0% 2% 3% 7% 11% 8% 2% 0% 0% 39%

07:00 07:00 06:00 11:00 07:00 07:00 07:00 07:00 08:00 08:00 05:00 06:00 06:00 07:00

76 34 6 3 14 80 112 175 181 145 36 7 2 777

449 217 65 12 55 148 539 1307 1939 1245 257 27 4 6264

4% 2% 1% 0% 1% 1% 5% 13% 19% 12% 2% 0% 0% 61%

15:00 17:00 16:00 13:00 16:00 18:00 17:00 18:00 17:00 16:00 21:00 20:00 22:00 17:00

92 38 15 3 18 35 103 221 264 168 37 6 2 800

3526 5594

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 46.8 51 58

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

EASTBOUND

% of Totals
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Speed Report

 
Date: 11/6/07 Site: [808.23] SR-76 btwn Gird Rd & Sage Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 5 5 16 39 20 7 1 0 93

01:00 0 0 0 0 0 1 5 13 20 8 7 2 1 57

02:00 0 0 0 0 0 0 8 4 13 9 10 5 0 49

03:00 0 0 0 0 0 3 3 14 20 34 18 5 4 101

04:00 1 3 0 1 0 10 25 27 45 70 32 8 1 223

05:00 13 3 6 6 10 18 89 137 168 90 14 7 2 563

06:00 16 17 20 34 27 60 141 202 177 83 23 4 2 806

07:00 31 25 19 29 43 44 113 130 86 43 10 1 0 574

08:00 22 5 17 12 39 54 82 111 116 45 6 2 0 511

09:00 13 6 5 11 14 35 68 173 140 45 14 0 0 524

10:00 12 4 9 6 6 16 85 96 116 38 8 0 0 396

11:00 10 5 7 6 27 50 93 120 100 44 5 3 0 470

12:00 PM 9 4 5 5 5 20 60 112 146 47 12 0 0 425

13:00 16 7 4 11 12 53 82 147 107 53 9 3 0 504

14:00 15 2 7 8 18 51 88 135 142 45 4 0 0 515

15:00 51 15 11 14 27 53 121 173 114 34 4 0 0 617

16:00 36 22 34 30 15 43 108 217 134 45 6 1 0 691

17:00 39 16 40 31 53 116 164 130 87 17 4 1 0 698

18:00 7 14 20 25 18 47 96 121 82 30 5 1 1 467

19:00 9 2 4 5 10 18 56 108 87 27 5 0 0 331

20:00 2 1 2 1 4 4 25 91 105 37 12 2 0 286

21:00 1 2 4 4 0 16 59 106 86 33 6 1 0 318

22:00 0 2 2 2 8 9 46 78 70 33 7 2 0 259

23:00 0 0 0 1 0 1 24 48 64 33 11 4 0 186

Totals 303 155 216 242 336 727 1646 2509 2264 963 239 53 11 9664

3% 2% 2% 3% 3% 8% 17% 26% 23% 10% 2% 1% 0% 100%

118 68 83 105 166 296 717 1043 1040 529 154 38 10 4367

1% 1% 1% 1% 2% 3% 7% 11% 11% 5% 2% 0% 0% 45%

07:00 07:00 06:00 06:00 07:00 06:00 06:00 06:00 06:00 05:00 04:00 04:00 03:00 06:00

31 25 20 34 43 60 141 202 177 90 32 8 4 806

185 87 133 137 170 431 929 1466 1224 434 85 15 1 5297

2% 1% 1% 1% 2% 4% 10% 15% 13% 4% 1% 0% 0% 55%

15:00 16:00 17:00 17:00 17:00 17:00 17:00 16:00 12:00 13:00 12:00 23:00 18:00 17:00

51 22 40 31 53 116 164 217 146 53 12 4 1 698

4171 5024

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 45.3 47 55

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

WESTBOUND

% of Totals
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Speed Report

 
Date: 11/6/07 Site: [808.24] SR-76 btwn Sage Rd & Old Hwy 395

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 3 0 0 0 0 2 5 13 18 10 4 0 0 55

01:00 0 0 0 0 0 0 3 4 18 14 4 2 0 45

02:00 0 0 0 0 0 0 3 10 20 7 4 2 0 46

03:00 0 0 0 0 0 0 5 5 25 9 1 1 0 46

04:00 2 1 0 0 0 5 14 21 42 25 5 0 0 115

05:00 11 5 6 0 1 7 30 88 86 51 4 1 0 290

06:00 33 10 4 3 3 3 14 106 142 59 10 0 0 387

07:00 52 17 11 19 25 58 107 258 174 49 3 0 0 773

08:00 30 7 8 2 3 41 165 208 159 21 1 0 0 645

09:00 27 6 5 1 1 10 92 159 154 36 5 0 0 496

10:00 21 10 2 3 4 26 123 188 119 17 1 0 0 514

11:00 23 11 10 9 41 42 92 193 96 13 1 0 0 531

12:00 PM 18 2 6 3 15 50 132 183 110 17 1 1 0 538

13:00 23 6 9 1 26 38 130 214 99 21 0 0 0 567

14:00 41 8 3 5 6 40 150 257 107 20 1 0 0 638

15:00 65 15 7 2 16 65 181 273 148 15 1 0 0 788

16:00 57 16 11 6 10 59 224 268 104 14 1 0 0 770

17:00 52 13 6 5 9 59 255 297 102 10 0 0 0 808

18:00 36 5 8 9 20 72 229 246 87 6 1 0 0 719

19:00 10 4 7 0 0 43 107 162 106 17 2 0 0 458

20:00 2 0 0 1 0 16 76 134 111 12 1 0 0 353

21:00 6 3 0 0 0 2 49 72 89 34 3 0 0 258

22:00 3 3 2 0 0 1 22 53 63 21 7 2 0 177

23:00 1 2 0 0 1 1 8 23 52 27 5 3 0 123

Totals 516 144 105 69 181 640 2216 3435 2231 525 66 12 0 10140

5% 1% 1% 1% 2% 6% 22% 34% 22% 5% 1% 0% 100%

202 67 46 37 78 194 653 1253 1053 311 43 6 0 3943

2% 1% 0% 0% 1% 2% 6% 12% 10% 3% 0% 0% 39%

07:00 07:00 07:00 07:00 11:00 07:00 08:00 07:00 07:00 06:00 06:00 01:00  07:00

52 17 11 19 41 58 165 258 174 59 10 2  773

314 77 59 32 103 446 1563 2182 1178 214 23 6 0 6197

3% 1% 1% 0% 1% 4% 15% 22% 12% 2% 0% 0% 61%

15:00 16:00 16:00 18:00 13:00 18:00 17:00 17:00 15:00 21:00 22:00 23:00 17:00

65 16 11 9 26 72 255 297 148 34 7 3  808

3674 5806

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 44.5 47 53

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

EASTBOUND

% of Totals
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Speed Report

 
Date: 11/6/07 Site: [808.24] SR-76 btwn Sage Rd & Old Hwy 395

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 2 4 15 35 28 4 2 0 0 90

01:00 0 0 0 0 0 6 13 14 16 6 1 0 0 56

02:00 0 0 0 0 0 2 9 18 14 8 0 0 0 51

03:00 1 0 0 0 0 3 17 32 28 20 3 0 1 105

04:00 1 0 0 0 3 6 20 64 87 35 4 0 0 220

05:00 12 8 0 0 2 56 176 188 111 21 4 0 0 578

06:00 17 9 4 1 17 94 268 264 97 19 2 0 0 792

07:00 40 9 9 2 16 76 213 163 48 6 2 0 0 584

08:00 27 5 5 6 14 55 154 145 43 3 2 0 0 459

09:00 17 3 6 2 10 77 146 139 79 15 2 0 0 496

10:00 18 13 3 2 12 62 135 116 57 8 0 0 0 426

11:00 23 16 9 4 16 65 146 103 37 3 1 0 0 423

12:00 PM 17 6 2 0 9 48 117 163 50 2 1 0 0 415

13:00 20 7 1 2 8 45 157 176 59 10 4 0 0 489

14:00 33 3 10 3 12 60 191 141 58 9 0 0 0 520

15:00 37 14 20 6 11 87 221 151 42 7 2 0 0 598

16:00 38 15 13 3 14 128 266 154 39 9 0 0 0 679

17:00 39 13 8 4 55 169 203 128 35 5 1 0 0 660

18:00 16 9 15 2 11 74 151 133 34 4 2 0 1 452

19:00 6 4 2 1 4 19 105 132 48 4 1 0 0 326

20:00 2 0 1 0 0 6 65 118 72 11 3 0 0 278

21:00 6 0 0 0 2 18 103 108 66 19 0 0 0 322

22:00 3 0 1 0 3 23 72 98 38 8 4 0 0 250

23:00 1 0 1 0 1 7 55 53 40 15 5 0 0 178

Totals 374 134 110 38 222 1190 3018 2836 1226 251 46 0 2 9447

4% 1% 1% 0% 2% 13% 32% 30% 13% 3% 0% 0% 100%

156 63 36 17 92 506 1312 1281 645 148 23 0 1 4280

2% 1% 0% 0% 1% 5% 14% 14% 7% 2% 0% 0% 45%

07:00 11:00 07:00 08:00 06:00 06:00 06:00 06:00 05:00 04:00 04:00  03:00 06:00

40 16 9 6 17 94 268 264 111 35 4  1 792

218 71 74 21 130 684 1706 1555 581 103 23 0 1 5167

2% 1% 1% 0% 1% 7% 18% 16% 6% 1% 0% 0% 55%

17:00 16:00 15:00 15:00 17:00 17:00 16:00 13:00 20:00 21:00 23:00 18:00 16:00

39 15 20 6 55 169 266 176 72 19 5  1 679

4060 4877

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 43.0 44 50

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

WESTBOUND

% of Totals
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Speed Report

 
Date: 11/6/07 Site: [808.25] SR-76 btwn Old Hwy 395 & I-15 SB Ramps

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 2 11 14 9 6 11 6 0 1 1 61

01:00 1 0 2 5 7 9 5 12 18 9 0 0 0 68

02:00 0 0 4 2 4 5 12 12 9 5 1 0 0 54

03:00 0 1 5 5 9 7 11 14 7 8 0 0 0 67

04:00 0 2 5 8 29 32 30 18 19 8 1 0 1 153

05:00 1 15 21 41 95 118 72 21 15 11 0 0 0 410

06:00 9 19 22 58 180 162 88 27 17 1 0 0 0 583

07:00 25 31 52 118 237 260 136 29 9 1 1 0 0 899

08:00 32 33 93 169 202 171 91 25 6 2 0 0 0 824

09:00 23 22 55 104 195 137 69 21 4 2 0 0 0 632

10:00 21 47 41 126 178 131 78 35 2 3 0 0 0 662

11:00 10 28 62 143 202 136 63 11 6 1 0 0 0 662

12:00 PM 12 33 68 127 187 118 60 18 2 0 0 0 0 625

13:00 33 35 57 154 186 118 47 15 3 1 0 0 0 649

14:00 8 20 54 126 221 213 104 52 16 7 0 0 0 821

15:00 8 20 83 226 285 218 95 29 6 1 0 0 0 971

16:00 22 49 121 184 235 164 84 34 6 3 0 0 0 902

17:00 13 39 120 225 241 179 105 38 6 0 1 0 0 967

18:00 9 32 94 176 214 135 99 37 7 3 0 0 0 806

19:00 7 18 36 64 111 101 86 50 14 3 1 0 0 491

20:00 2 4 13 35 59 129 83 38 14 4 0 0 0 381

21:00 3 6 18 41 50 70 50 30 17 3 0 0 0 288

22:00 0 2 4 23 45 46 44 30 20 4 2 0 0 220

23:00 2 1 2 5 23 25 21 30 24 12 0 0 0 145

Totals 241 457 1032 2167 3206 2698 1542 632 258 98 7 1 2 12341

2% 4% 8% 18% 26% 22% 12% 5% 2% 1% 0% 0% 0% 100%

122 198 362 781 1349 1182 664 231 123 57 3 1 2 5075

1% 2% 3% 6% 11% 10% 5% 2% 1% 0% 0% 0% 0% 41%

08:00 10:00 08:00 08:00 07:00 07:00 07:00 10:00 04:00 05:00 02:00   07:00

32 47 93 169 237 260 136 35 19 11 1 1 1 899

119 259 670 1386 1857 1516 878 401 135 41 4 0 0 7266

1% 2% 5% 11% 15% 12% 7% 3% 1% 0% 0% 59%

13:00 16:00 16:00 15:00 15:00 15:00 17:00 14:00 23:00 23:00 22:00 15:00

33 49 121 226 285 218 105 52 24 12 2   971

4753 6888

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 33.5 34 42

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

EASTBOUND

% of Totals
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Speed Report

 
Date: 11/6/07 Site: [808.25] SR-76 btwn Old Hwy 395 & I-15 SB Ramps

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 1 1 1 10 23 30 22 21 9 3 0 0 0 121

01:00 1 2 4 7 9 14 17 10 8 4 0 0 0 76

02:00 0 1 1 5 8 11 10 8 9 6 0 0 0 59

03:00 0 1 3 3 17 31 29 15 7 3 1 0 0 110

04:00 1 3 8 28 45 63 50 22 5 2 0 0 0 227

05:00 3 10 29 112 150 166 110 33 10 1 0 0 0 624

06:00 8 38 97 195 246 179 84 22 2 0 0 0 0 871

07:00 16 54 83 167 215 145 82 21 2 1 0 0 0 786

08:00 11 31 64 180 210 121 37 9 2 0 0 0 0 665

09:00 7 18 62 161 199 123 56 9 4 0 0 0 0 639

10:00 3 21 72 140 159 121 39 4 2 0 0 0 0 561

11:00 11 25 50 121 163 128 47 15 0 1 0 0 0 561

12:00 PM 0 15 49 88 203 138 60 17 4 2 0 0 0 576

13:00 1 15 46 122 209 145 59 13 8 0 0 0 0 618

14:00 10 30 64 135 215 157 79 33 10 0 0 0 0 733

15:00 12 39 121 226 226 148 88 23 5 0 0 0 0 888

16:00 20 71 123 250 228 161 97 27 12 0 0 0 0 989

17:00 16 46 106 254 266 137 83 29 7 1 0 0 0 945

18:00 6 14 34 153 218 136 65 23 13 1 0 0 0 663

19:00 0 6 10 54 124 160 78 35 8 2 0 0 0 477

20:00 0 4 11 56 114 120 72 20 4 1 0 0 0 402

21:00 2 4 6 47 99 129 76 36 13 2 0 0 0 414

22:00 1 7 6 26 88 88 75 28 9 3 0 0 0 331

23:00 0 3 6 15 30 63 62 37 6 5 1 0 0 228

Totals 130 459 1056 2555 3464 2714 1477 510 159 38 2 0 0 12564

1% 4% 8% 20% 28% 22% 12% 4% 1% 0% 0% 100%

62 205 474 1129 1444 1132 583 189 60 21 1 0 0 5300

0% 2% 4% 9% 11% 9% 5% 2% 0% 0% 0% 42%

07:00 07:00 06:00 06:00 06:00 06:00 05:00 05:00 05:00 02:00 03:00   06:00

16 54 97 195 246 179 110 33 10 6 1   871

68 254 582 1426 2020 1582 894 321 99 17 1 0 0 7264

1% 2% 5% 11% 16% 13% 7% 3% 1% 0% 0% 58%

16:00 16:00 16:00 17:00 17:00 16:00 16:00 23:00 18:00 23:00 23:00 16:00

20 71 123 254 266 161 97 37 13 5 1   989

5033 6942

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 33.1 33 41

WESTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 8/5/08 Site: [89501-1]    SR-76 (Pala Road) between I-15 Northbound & Southbound Ramps

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 7 15 19 19 19 9 2 2 0 0 92

01:00 0 0 0 0 5 6 16 19 13 6 2 1 0 0 68

02:00 0 1 1 3 0 12 14 12 9 6 1 0 0 0 59

03:00 0 0 0 0 1 2 12 21 12 9 1 0 0 0 58

04:00 0 0 1 0 2 7 13 35 24 6 2 2 0 0 92

05:00 0 0 3 10 18 38 79 53 28 10 2 0 0 0 241

06:00 0 0 2 9 37 104 141 98 43 9 3 0 0 0 446

07:00 0 2 3 17 63 144 158 88 36 6 0 1 0 0 518

08:00 0 0 15 25 56 118 143 91 34 9 0 0 0 0 491

09:00 0 1 3 29 76 138 139 88 21 4 1 0 0 0 500

10:00 0 1 10 29 72 153 154 70 27 6 1 0 0 0 523

11:00 0 1 7 60 69 163 174 64 18 4 0 0 0 0 560

12:00 PM 0 1 9 46 146 211 121 37 9 4 0 0 0 0 584

13:00 0 0 10 26 112 240 167 62 11 4 2 0 0 0 634

14:00 0 0 7 37 107 204 186 91 21 3 0 0 0 0 656

15:00 6 13 20 73 179 294 179 66 13 2 1 0 0 0 846

16:00 2 22 47 84 157 337 202 74 19 5 1 0 0 0 950

17:00 10 34 44 101 213 276 165 69 21 5 0 0 0 0 938

18:00 0 1 8 60 183 285 237 94 36 8 0 0 0 0 912

19:00 0 1 4 10 71 180 232 112 35 3 0 0 0 0 648

20:00 0 0 2 10 58 160 156 60 25 2 1 0 0 0 474

21:00 0 0 1 7 48 125 110 62 16 3 0 0 0 0 372

22:00 0 0 0 10 54 109 88 39 13 1 0 0 0 0 314

23:00 0 1 0 0 6 31 63 68 29 3 0 1 0 0 202

Totals 18 79 197 646 1740 3352 2968 1492 532 127 20 7 0 0 11178

0% 1% 2% 6% 16% 30% 27% 13% 5% 1% 0% 0% 100%

0 6 45 182 406 900 1062 658 284 84 15 6 0 0 3648

0% 0% 2% 4% 8% 10% 6% 3% 1% 0% 0% 33%

 07:00 08:00 11:00 09:00 11:00 11:00 06:00 06:00 05:00 06:00    11:00

 2 15 60 76 163 174 98 43 10 3 2   560

18 73 152 464 1334 2452 1906 834 248 43 5 1 0 0 7530

0% 1% 1% 4% 12% 22% 17% 7% 2% 0% 0% 0% 67%

17:00 16:00 17:00 17:00 16:00 18:00 19:00 18:00 18:00 13:00 23:00 16:00

 34 47 101 213 337 237 112 36 8 2 1   950

3597 7287

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 34.3 34 42

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

EASTBOUND

% of Totals
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Speed Report

 
Date: 8/5/08 Site: [89501-1]    SR-76 (Pala Road) between I-15 Northbound & Southbound Ramps

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 1 3 24 32 27 31 9 3 1 0 0 0 131

01:00 0 0 0 1 9 13 35 23 9 4 2 0 0 0 96

02:00 0 0 1 0 11 13 19 18 13 7 0 0 0 0 82

03:00 0 0 3 3 7 17 16 23 12 7 0 0 0 0 88

04:00 0 0 1 8 17 16 11 11 13 2 0 0 0 0 79

05:00 0 1 3 6 21 49 27 11 3 6 2 0 0 0 129

06:00 0 1 12 17 101 87 40 18 4 2 0 0 0 0 282

07:00 1 0 19 27 95 95 40 17 6 0 0 0 0 0 300

08:00 0 0 14 42 86 110 41 9 2 0 1 0 0 0 305

09:00 0 0 13 45 101 133 16 16 1 2 0 0 0 0 327

10:00 0 10 11 30 106 105 31 21 6 0 1 0 0 0 321

11:00 0 0 9 31 106 150 43 6 0 0 0 0 0 0 345

12:00 PM 0 2 14 62 131 140 52 10 0 0 0 0 0 0 411

13:00 0 3 28 56 164 137 27 7 0 0 0 0 0 0 422

14:00 0 3 23 56 183 166 30 14 4 0 0 0 0 0 479

15:00 0 0 12 72 258 197 35 3 1 0 0 0 0 0 578

16:00 0 0 10 78 283 169 44 12 0 0 0 0 0 0 596

17:00 0 0 9 51 288 200 43 6 2 0 0 0 0 0 599

18:00 0 1 9 23 215 182 45 8 2 1 0 0 0 0 486

19:00 0 0 0 22 111 163 43 13 3 0 0 0 0 0 355

20:00 0 0 1 17 135 133 32 6 0 0 0 0 0 0 324

21:00 0 1 2 14 87 118 41 7 2 1 0 0 0 0 273

22:00 0 3 28 52 266 187 50 4 2 0 0 0 0 0 592

23:00 0 0 2 9 49 96 73 37 7 0 0 0 0 0 273

Totals 1 25 225 725 2854 2708 861 331 101 35 7 0 0 0 7873

0% 0% 3% 9% 36% 34% 11% 4% 1% 0% 0% 100%

1 12 87 213 684 820 346 204 78 33 7 0 0 0 2485

0% 0% 1% 3% 9% 10% 4% 3% 1% 0% 0% 32%

 10:00 07:00 09:00 10:00 11:00 11:00  02:00 02:00 01:00    11:00

 10 19 45 106 150 43 31 13 7 2    345

0 13 138 512 2170 1888 515 127 23 2 0 0 0 0 5388

0% 2% 7% 28% 24% 7% 2% 0% 0% 68%

13:00 13:00 16:00 17:00 17:00 23:00 23:00 23:00 18:00 17:00

 3 28 78 288 200 73 37 7 1     599

2385 5237

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 30.5 30 36

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

WESTBOUND

% of Totals
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Speed Report

 
Date: 11/6/07 Site: [808.26]  SR-76 btwn I-15 NB Ramps & Pankey Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 1 1 9 9 7 8 3 38

01:00 0 0 0 0 0 1 1 2 2 6 5 11 5 33

02:00 0 0 0 1 0 0 1 1 2 8 15 5 11 44

03:00 0 0 0 0 0 0 0 1 6 3 2 4 5 21

04:00 0 0 0 0 0 1 1 0 7 5 5 6 11 36

05:00 0 0 1 0 3 1 1 9 18 18 15 14 15 95

06:00 1 2 2 4 3 4 2 9 45 66 43 30 13 224

07:00 4 9 1 8 6 2 5 16 39 71 71 45 24 301

08:00 7 1 1 8 3 2 5 38 80 76 59 31 9 320

09:00 6 3 3 4 5 10 17 25 77 104 72 38 15 379

10:00 5 4 2 5 1 2 17 42 89 112 74 43 19 415

11:00 7 7 4 9 1 6 15 32 88 74 70 27 8 348

12:00 PM 9 2 4 11 4 0 8 38 110 83 51 33 9 362

13:00 10 4 5 16 7 3 11 35 74 99 70 27 11 372

14:00 12 11 6 12 2 6 15 26 82 88 60 42 18 380

15:00 36 12 5 7 0 3 15 45 119 86 69 27 3 427

16:00 41 17 11 9 2 1 18 22 75 94 82 25 12 409

17:00 34 12 5 6 1 0 5 40 66 123 84 42 9 427

18:00 9 14 3 15 2 0 5 27 96 135 87 34 6 433

19:00 2 5 2 9 3 1 4 6 46 72 49 17 6 222

20:00 3 1 2 4 0 3 1 18 36 43 39 32 8 190

21:00 2 3 5 4 0 1 3 3 18 37 31 25 8 140

22:00 0 2 2 4 1 1 0 9 27 18 31 13 13 121

23:00 0 2 1 1 1 0 0 4 8 12 19 9 13 70

Totals 188 111 65 137 45 48 151 449 1219 1442 1110 588 254 5807

3% 2% 1% 2% 1% 1% 3% 8% 21% 25% 19% 10% 4% 100%

30 26 14 39 22 29 66 176 462 552 438 262 138 2254

1% 0% 0% 1% 0% 0% 1% 3% 8% 10% 8% 5% 2% 39%

08:00 07:00 11:00 11:00 07:00 09:00 09:00 10:00 10:00 10:00 10:00 07:00 07:00 10:00

7 9 4 9 6 10 17 42 89 112 74 45 24 415

158 85 51 98 23 19 85 273 757 890 672 326 116 3553

3% 1% 1% 2% 0% 0% 1% 5% 13% 15% 12% 6% 2% 61%

16:00 16:00 16:00 13:00 13:00 14:00 16:00 15:00 15:00 18:00 18:00 14:00 14:00 18:00

41 17 11 16 7 6 18 45 119 135 87 42 18 433

2060 3194

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 54.0 57 65

EASTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/6/07 Site: [808.26]  SR-76 btwn I-15 NB Ramps & Pankey Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 1 0 0 0 1 6 15 24 23 24 11 7 112

01:00 0 0 0 0 0 0 2 5 16 24 16 16 1 80

02:00 0 1 0 0 0 0 2 3 13 18 15 13 7 72

03:00 1 0 0 0 0 2 5 9 13 7 13 16 5 71

04:00 0 0 0 0 0 0 0 9 5 12 10 10 11 57

05:00 1 5 1 0 0 0 4 25 33 32 21 12 8 142

06:00 3 12 0 0 0 0 10 25 40 59 30 14 4 197

07:00 8 15 4 2 9 16 33 34 61 33 17 7 0 239

08:00 7 19 6 3 4 6 13 27 34 44 22 6 2 193

09:00 6 25 3 2 1 6 6 33 46 54 15 6 0 203

10:00 5 32 3 8 3 6 13 46 57 41 23 1 0 238

11:00 9 17 7 3 17 26 33 25 46 39 19 6 1 248

12:00 PM 4 26 6 8 7 12 19 52 53 35 24 5 2 253

13:00 15 16 6 8 12 31 41 45 85 42 21 4 1 327

14:00 21 19 16 14 24 43 75 74 68 27 8 2 0 391

15:00 57 56 53 29 61 57 61 28 22 10 4 1 1 440

16:00 78 94 70 43 29 29 29 17 25 16 2 0 0 432

17:00 22 40 42 31 33 43 63 52 31 18 3 1 1 380

18:00 12 38 11 13 7 36 55 55 51 26 1 2 0 307

19:00 3 6 7 6 11 24 49 47 54 35 20 5 1 268

20:00 3 4 3 0 1 6 23 38 53 49 19 2 0 201

21:00 3 4 3 6 12 26 41 74 70 47 9 5 0 300

22:00 0 1 1 2 11 19 30 81 67 42 14 6 2 276

23:00 0 0 0 0 1 10 23 43 51 57 31 6 4 226

Totals 258 431 242 178 243 399 636 862 1018 790 381 157 58 5653

5% 8% 4% 3% 4% 7% 11% 15% 18% 14% 7% 3% 1% 100%

40 127 24 18 34 63 127 256 388 386 225 118 46 1852

1% 2% 0% 0% 1% 1% 2% 5% 7% 7% 4% 2% 1% 33%

11:00 10:00 11:00 10:00 11:00 11:00 07:00 10:00 07:00 06:00 06:00 01:00 04:00 11:00

9 32 7 8 17 26 33 46 61 59 30 16 11 248

218 304 218 160 209 336 509 606 630 404 156 39 12 3801

4% 5% 4% 3% 4% 6% 9% 11% 11% 7% 3% 1% 0% 67%

16:00 16:00 16:00 16:00 15:00 15:00 14:00 22:00 13:00 23:00 23:00 22:00 23:00 15:00

78 94 70 43 61 57 75 81 85 57 31 6 4 440

1639 3267

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 44.0 48 58

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

 WESTBOUND

% of Totals
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Speed Report

 
Date: 11/6/07 Site: [808.27]  SR-76 btwn Horse Ranch Creek Rd & Rice Cyn Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 7 1 0 0 0 3 8 18 7 0 0 0 0 44

01:00 2 1 0 0 0 4 6 11 5 1 1 0 0 31

02:00 0 0 0 0 1 6 13 8 13 1 0 0 0 42

03:00 1 0 0 0 0 2 12 8 1 0 0 0 0 24

04:00 0 1 0 0 2 3 12 7 8 0 0 0 0 33

05:00 8 1 0 0 4 10 25 33 18 2 0 0 0 101

06:00 7 4 2 1 6 14 72 83 23 2 0 0 0 214

07:00 16 8 0 0 9 28 100 115 22 3 0 0 0 301

08:00 14 3 1 1 5 36 133 99 18 1 0 0 0 311

09:00 11 2 2 2 13 72 129 90 26 3 1 0 0 351

10:00 24 5 1 0 23 48 193 107 14 0 0 0 0 415

11:00 10 5 4 3 23 100 129 59 11 2 1 0 0 347

12:00 PM 11 1 3 2 29 90 167 59 8 1 0 0 0 371

13:00 24 5 2 17 20 63 148 66 10 0 0 0 0 355

14:00 35 9 0 5 15 80 165 61 12 1 0 0 0 383

15:00 51 19 3 5 21 69 168 69 5 0 0 0 0 410

16:00 31 29 5 1 9 69 156 80 15 2 0 0 0 397

17:00 32 20 3 1 17 97 182 83 3 0 1 0 1 440

18:00 30 11 0 1 24 77 162 88 11 0 1 0 0 405

19:00 13 8 0 2 5 38 94 36 5 3 0 0 0 204

20:00 17 4 0 0 5 20 63 49 13 1 0 0 0 172

21:00 20 6 2 0 3 14 48 33 16 1 0 0 0 143

22:00 16 4 0 1 3 8 49 32 11 1 0 0 0 125

23:00 8 2 1 0 2 9 17 28 6 1 0 0 0 74

Totals 388 149 29 42 239 960 2251 1322 281 26 5 0 1 5693

7% 3% 1% 1% 4% 17% 40% 23% 5% 0% 0% 0% 100%

100 31 10 7 86 326 832 638 166 15 3 0 0 2214

2% 1% 0% 0% 2% 6% 15% 11% 3% 0% 0% 39%

10:00 07:00 11:00 11:00 10:00 11:00 10:00 07:00 09:00 07:00 01:00   10:00

24 8 4 3 23 100 193 115 26 3 1   415

288 118 19 35 153 634 1419 684 115 11 2 0 1 3479

5% 2% 0% 1% 3% 11% 25% 12% 2% 0% 0% 0% 61%

15:00 16:00 16:00 13:00 12:00 17:00 17:00 18:00 21:00 19:00 17:00 17:00 17:00

51 29 5 17 29 97 182 88 16 3 1  1 440

2083 3072

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 39.9 42 48

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

EASTBOUND

% of Totals
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Speed Report

 
Date: 11/6/07 Site: [808.27]  SR-76 btwn Horse Ranch Creek Rd & Rice Cyn Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 4 35 64 9 4 0 0 0 0 0 116

01:00 0 0 0 0 23 42 14 2 0 0 0 0 0 81

02:00 0 0 0 1 21 37 16 0 0 0 0 0 0 75

03:00 0 0 1 2 13 45 6 0 0 0 0 0 0 67

04:00 0 0 0 4 9 30 11 1 0 0 0 0 0 55

05:00 2 0 0 0 29 68 20 0 0 0 0 0 0 119

06:00 3 0 1 8 40 72 25 3 0 0 0 0 0 152

07:00 1 1 7 13 59 93 21 0 0 0 0 0 0 195

08:00 2 3 3 6 31 76 28 0 0 0 0 0 0 149

09:00 3 2 2 8 36 69 18 0 0 0 0 0 0 138

10:00 6 0 4 14 45 92 14 0 0 0 0 0 0 175

11:00 2 1 6 11 59 101 14 2 0 0 0 0 0 196

12:00 PM 0 4 1 13 56 120 19 0 0 0 0 0 0 213

13:00 10 3 2 15 90 128 17 0 0 0 0 0 0 265

14:00 8 11 11 33 133 143 6 0 0 0 0 0 0 345

15:00 20 1 17 32 204 184 12 0 0 0 0 0 0 470

16:00 16 5 10 5 148 206 20 0 0 0 0 0 0 410

17:00 14 6 16 15 124 139 12 0 0 0 0 0 0 326

18:00 9 9 12 17 96 95 5 0 1 0 0 0 0 244

19:00 3 0 6 4 92 117 12 1 0 0 0 0 0 235

20:00 1 3 3 7 65 102 13 1 0 0 0 0 0 195

21:00 1 3 2 15 120 150 11 0 0 0 0 0 0 302

22:00 2 0 2 13 141 122 6 2 0 0 0 0 0 288

23:00 1 1 1 2 95 109 10 0 0 1 0 0 0 220

Totals 104 53 107 242 1764 2404 339 16 1 1 0 0 0 5031

2% 1% 2% 5% 35% 48% 7% 0% 0% 0% 100%

19 7 24 71 400 789 196 12 0 0 0 0 0 1518

0% 0% 0% 1% 8% 16% 4% 0% 30%

10:00 08:00 07:00 10:00 07:00 11:00 08:00       11:00

6 3 7 14 59 101 28 4      196

85 46 83 171 1364 1615 143 4 1 1 0 0 0 3513

2% 1% 2% 3% 27% 32% 3% 0% 0% 0% 70%

15:00 14:00 15:00 14:00 15:00 16:00 16:00 22:00 18:00 23:00 15:00

20 11 17 33 204 206 20 2 1 1    470

1492 3382

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 34.5 36 39

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

WESTBOUND

% of Totals
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Speed Report

 
Date: 11/6/07 Site: [808.28]   SR-76 (Pala Road) btwn Rice Cyn Rd & Couser Cyn Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 4 4 0 0 7 12 13 2 0 0 0 0 42

01:00 0 0 2 0 0 3 17 8 1 1 0 0 0 32

02:00 0 1 1 0 1 6 17 14 3 1 0 0 0 44

03:00 0 2 2 0 0 7 7 6 0 0 0 0 0 24

04:00 0 0 0 0 1 10 9 4 4 1 0 0 0 29

05:00 1 3 0 0 5 22 36 26 5 0 0 0 0 98

06:00 3 3 3 0 15 44 106 32 3 0 0 0 0 209

07:00 9 4 5 2 13 82 133 47 8 0 0 0 0 303

08:00 13 4 1 3 22 119 116 32 2 0 0 0 0 312

09:00 8 5 6 7 35 130 124 39 1 2 0 0 0 357

10:00 7 6 4 6 49 163 168 26 1 0 0 0 0 430

11:00 10 9 2 2 40 133 140 20 0 1 0 0 0 357

12:00 PM 10 5 6 3 27 157 131 26 5 0 0 0 0 370

13:00 13 9 12 16 33 118 144 28 2 0 0 0 0 375

14:00 19 23 10 2 25 139 142 35 3 0 0 0 0 398

15:00 26 25 10 7 33 113 161 27 2 1 0 0 0 405

16:00 22 22 16 2 32 122 132 40 3 1 0 0 0 392

17:00 21 24 7 4 27 173 166 12 2 0 0 0 0 436

18:00 10 11 6 4 34 137 165 26 2 1 0 0 0 396

19:00 5 11 3 4 12 69 82 15 2 1 0 0 0 204

20:00 5 6 6 0 10 47 67 26 6 0 0 0 0 173

21:00 5 15 8 0 6 33 48 27 1 1 0 0 0 144

22:00 7 14 5 2 5 30 46 26 0 0 0 0 0 135

23:00 3 13 4 0 2 17 34 7 0 0 0 0 0 80

Totals 197 219 123 64 427 1881 2203 562 58 11 0 0 0 5745

3% 4% 2% 1% 7% 33% 38% 10% 1% 0% 100%

51 41 30 20 181 726 885 267 30 6 0 0 0 2237

1% 1% 1% 0% 3% 13% 15% 5% 1% 0% 39%

08:00 11:00 09:00 09:00 10:00 10:00 10:00 07:00 07:00 09:00    10:00

13 9 6 7 49 163 168 47 8 2    430

146 178 93 44 246 1155 1318 295 28 5 0 0 0 3508

3% 3% 2% 1% 4% 20% 23% 5% 0% 0% 61%

15:00 15:00 16:00 13:00 18:00 17:00 17:00 16:00 20:00 15:00 17:00

26 25 16 16 34 173 166 40 6 1    436

2145 3184

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 38.1 40 44

EASTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/6/07 Site: [808.28]   SR-76 (Pala Road) btwn Rice Cyn Rd & Couser Cyn Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 1 2 5 32 45 19 9 0 2 0 0 115

01:00 0 0 1 0 2 18 34 19 7 0 0 0 0 81

02:00 0 1 0 0 3 13 19 30 6 1 0 0 0 73

03:00 0 0 1 0 4 13 24 18 7 1 0 0 0 68

04:00 0 0 0 1 3 8 12 25 9 0 0 0 0 58

05:00 2 0 2 1 5 12 44 36 8 0 0 0 0 110

06:00 7 7 6 2 15 17 50 46 3 0 0 0 0 153

07:00 6 16 5 1 21 40 74 48 7 0 0 0 0 218

08:00 5 19 10 0 5 22 74 27 11 0 0 0 0 173

09:00 14 21 9 1 11 22 61 32 0 0 0 0 0 171

10:00 16 19 11 2 24 37 92 28 4 0 0 0 0 233

11:00 15 19 13 3 16 47 92 33 2 2 0 0 0 242

12:00 PM 6 15 9 7 18 49 93 51 5 1 0 0 0 254

13:00 19 15 9 5 15 63 137 38 1 0 0 0 0 302

14:00 13 25 14 12 55 79 187 37 3 0 0 0 0 425

15:00 16 25 16 9 27 160 212 34 9 0 0 0 0 508

16:00 17 19 23 1 15 97 228 41 2 0 0 0 0 443

17:00 13 30 25 4 36 137 127 24 0 0 0 0 0 396

18:00 11 22 22 0 24 105 100 21 1 0 0 0 0 306

19:00 4 8 6 1 16 65 120 30 1 0 0 0 0 251

20:00 2 11 1 3 13 60 77 34 3 1 0 0 0 205

21:00 3 3 5 1 18 105 161 26 1 0 0 0 0 323

22:00 2 1 6 3 21 88 125 34 2 0 1 0 0 283

23:00 2 0 4 0 14 67 100 32 1 0 0 0 0 220

Totals 173 276 199 59 386 1356 2288 763 102 6 3 0 0 5611

3% 5% 4% 1% 7% 24% 41% 14% 2% 0% 0% 100%

65 102 59 13 114 281 621 361 73 4 2 0 0 1695

1% 2% 1% 0% 2% 5% 11% 6% 1% 0% 0% 30%

10:00 09:00 11:00 11:00 10:00 11:00 10:00 07:00 08:00 11:00    11:00

16 21 13 3 24 47 92 48 11 2 2   242

108 174 140 46 272 1075 1667 402 29 2 1 0 0 3916

2% 3% 2% 1% 5% 19% 30% 7% 1% 0% 0% 70%

13:00 17:00 17:00 14:00 14:00 15:00 16:00 12:00 15:00 12:00 22:00 15:00

19 30 25 12 55 160 228 51 9 1 1   508

1528 3634

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 38.4 41 45

WESTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/12/08 Site: [93210 ]      SR-76 between Couser Canyon Road & Pala Mission Road

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 1 16 34 39 18 3 0 0 0 111

01:00 0 0 0 0 0 3 14 13 18 20 5 2 0 0 75

02:00 0 0 0 0 0 2 8 20 28 9 4 1 0 0 72

03:00 0 0 0 0 1 5 4 21 25 11 3 0 0 0 70

04:00 0 0 0 1 0 0 3 6 9 18 4 2 0 0 43

05:00 0 2 2 0 1 1 6 15 25 10 8 1 1 0 72

06:00 1 1 0 1 0 0 12 32 37 30 5 1 0 1 121

07:00 5 3 1 1 0 0 10 39 57 39 14 2 1 0 172

08:00 3 0 0 1 0 1 11 36 61 34 3 4 0 0 154

09:00 1 0 0 0 0 2 15 45 48 29 4 2 0 0 146

10:00 4 2 0 1 0 2 9 43 66 19 9 2 0 0 157

11:00 1 1 0 1 0 0 17 65 60 44 6 1 1 0 197

12:00 PM 0 1 1 0 0 1 17 63 84 27 5 1 0 0 200

13:00 3 0 1 0 0 15 42 83 63 33 6 0 0 0 246

14:00 2 0 1 3 3 10 39 110 120 35 4 0 0 1 328

15:00 0 1 1 0 0 14 54 161 112 27 9 1 0 0 380

16:00 1 1 0 0 0 8 37 109 124 44 4 2 0 0 330

17:00 2 3 0 0 1 9 39 87 97 32 7 1 0 0 278

18:00 1 4 0 2 1 9 31 70 41 22 8 2 0 0 191

19:00 1 1 2 1 1 11 23 51 38 19 4 3 0 1 156

20:00 0 2 0 0 0 7 20 39 48 33 3 3 0 1 156

21:00 1 0 0 0 0 2 16 48 66 26 4 2 0 0 165

22:00 0 1 0 0 1 4 22 46 66 20 5 1 0 0 166

23:00 0 1 0 0 0 5 21 48 58 22 7 0 1 0 163

Totals 26 24 9 12 9 112 486 1284 1390 621 134 34 4 4 4149

1% 1% 0% 0% 0% 3% 12% 31% 34% 15% 3% 1% 0% 0% 100%

15 9 3 6 2 17 125 369 473 281 68 18 3 1 1390

0% 0% 0% 0% 0% 0% 3% 9% 11% 7% 2% 0% 0% 0% 34%

 07:00 05:00 04:00 03:00 03:00 11:00 11:00 10:00 11:00 07:00 08:00 05:00 06:00 11:00

 3 2 1 1 5 17 65 66 44 14 4 1 1 197

11 15 6 6 7 95 361 915 917 340 66 16 1 3 2759

0% 0% 0% 0% 0% 2% 9% 22% 22% 8% 2% 0% 0% 0% 66%

18:00 19:00 14:00 14:00 13:00 15:00 15:00 16:00 16:00 15:00 19:00 23:00 14:00 15:00

 4 2 3 3 15 54 161 124 44 9 3 1 1 380

1362 2724

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 44.9 45 51

EASTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/12/08 Site: [93210 ]      SR-76 between Couser Canyon Road & Pala Mission Road

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 0 3 11 10 1 1 0 0 26

01:00 0 0 0 0 0 1 1 1 10 7 2 1 0 0 23

02:00 1 0 0 0 0 0 2 3 3 11 8 1 1 1 31

03:00 0 0 0 0 0 1 1 2 4 2 3 2 0 0 15

04:00 0 0 0 0 0 0 3 3 2 5 0 1 1 0 15

05:00 1 0 0 0 0 0 18 25 41 22 8 1 0 2 118

06:00 0 0 0 4 0 0 15 33 87 57 22 4 0 0 222

07:00 6 0 1 4 1 0 10 76 111 60 11 1 0 0 281

08:00 1 0 0 3 0 1 16 91 95 44 9 1 0 0 261

09:00 0 2 0 1 0 7 14 100 86 36 7 2 0 0 255

10:00 1 1 1 0 0 1 31 129 134 26 1 0 0 0 325

11:00 1 1 1 1 0 10 35 119 108 32 8 0 0 0 316

12:00 PM 2 0 0 0 0 3 32 103 121 31 4 0 0 0 296

13:00 3 0 2 1 0 1 21 91 103 57 9 0 0 0 288

14:00 1 2 1 0 0 3 21 86 97 44 3 2 0 1 261

15:00 4 2 3 1 1 3 29 71 129 50 7 3 0 0 303

16:00 3 0 2 3 1 1 34 94 118 39 2 0 0 1 298

17:00 1 1 1 0 0 1 14 91 111 27 3 0 1 0 251

18:00 1 0 3 1 0 1 22 69 71 32 5 1 0 0 206

19:00 0 0 0 3 1 0 10 54 67 39 5 0 1 0 180

20:00 0 0 1 0 0 2 12 51 38 22 2 0 1 0 129

21:00 0 0 0 1 0 0 9 30 54 27 7 0 0 1 129

22:00 0 1 0 0 0 1 7 35 40 24 6 1 0 0 115

23:00 0 0 0 0 0 0 1 11 26 20 2 1 4 0 65

Totals 26 10 16 23 4 37 358 1371 1667 724 135 23 9 6 4409

1% 0% 0% 1% 0% 1% 8% 31% 38% 16% 3% 1% 0% 0% 100%

11 4 3 13 1 21 146 585 692 312 80 15 2 3 1888

0% 0% 0% 0% 0% 0% 3% 13% 16% 7% 2% 0% 0% 0% 43%

 09:00 07:00 06:00 07:00 11:00 11:00 10:00 10:00 07:00 06:00 06:00 02:00 05:00 10:00

 2 1 4 1 10 35 129 134 60 22 4 1 2 325

15 6 13 10 3 16 212 786 975 412 55 8 7 3 2521

0% 0% 0% 0% 0% 0% 5% 18% 22% 9% 1% 0% 0% 0% 57%

14:00 15:00 16:00 15:00 12:00 16:00 12:00 15:00 13:00 13:00 15:00 23:00 14:00 15:00

 2 3 3 1 3 34 103 129 57 9 3 4 1 303

1867 2484

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 45.7 46 52

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

WESTBOUND

% of Totals
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Speed Report

 
Date: 11/7/07 Site: [808.29]  Dulin Rd btwn Old Hwy 395 & Pankey Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 2 3 3 1 0 0 0 0 0 9

01:00 0 0 0 0 0 3 1 0 0 0 0 0 0 4

02:00 0 0 0 1 0 1 1 0 2 0 0 0 0 5

03:00 0 0 0 0 0 1 0 1 0 0 0 0 0 2

04:00 0 0 0 0 0 0 2 1 0 0 0 0 0 3

05:00 2 0 0 0 1 2 2 2 0 0 0 0 0 9

06:00 3 3 1 3 6 9 6 0 0 0 0 0 0 31

07:00 8 5 1 3 20 19 8 2 0 0 0 0 0 66

08:00 3 0 2 2 14 18 4 0 0 0 0 0 0 43

09:00 1 0 2 6 18 22 3 1 0 0 0 0 0 53

10:00 1 1 0 2 8 11 7 4 0 0 0 0 0 34

11:00 2 0 0 3 16 19 11 3 2 0 0 0 0 56

12:00 PM 2 1 0 5 10 20 16 2 3 0 0 0 0 59

13:00 1 1 0 9 17 13 15 4 0 1 0 0 0 61

14:00 3 2 2 8 22 35 14 6 0 0 0 0 0 92

15:00 1 0 1 15 30 38 23 8 0 0 0 0 0 116

16:00 5 1 3 13 48 56 17 1 0 0 0 0 0 144

17:00 1 1 4 27 60 49 21 0 0 0 0 0 0 163

18:00 4 0 3 19 42 50 15 5 1 0 0 0 0 139

19:00 0 0 3 10 28 35 20 4 1 0 0 0 0 101

20:00 0 0 1 5 25 22 10 3 1 0 0 0 0 67

21:00 0 0 0 4 19 19 16 1 0 0 0 0 0 59

22:00 0 0 0 2 8 9 7 1 0 0 0 0 0 27

23:00 0 0 0 2 5 7 1 2 1 0 0 0 0 18

Totals 37 15 23 139 399 461 223 52 11 1 0 0 0 1361

3% 1% 2% 10% 29% 34% 16% 4% 1% 0% 100%

20 9 6 20 85 108 48 15 4 0 0 0 0 315

1% 1% 0% 1% 6% 8% 4% 1% 0% 23%

07:00 07:00 08:00 09:00 07:00 09:00 11:00 10:00 02:00     07:00

8 5 2 6 20 22 11 4 2     66

17 6 17 119 314 353 175 37 7 1 0 0 0 1046

1% 0% 1% 9% 23% 26% 13% 3% 1% 0% 77%

16:00 14:00 17:00 17:00 17:00 16:00 15:00 15:00 12:00 13:00 17:00

5 2 4 27 60 56 23 8 3 1    163

286 1023

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 35.1 36 42

EASTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/7/07 Site: [808.29]  Dulin Rd btwn Old Hwy 395 & Pankey Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 1

01:00 0 0 0 1 0 1 0 0 0 0 0 0 0 2

02:00 0 0 0 0 1 0 3 1 0 0 0 0 0 5

03:00 0 0 0 2 2 1 3 1 1 0 0 0 0 10

04:00 0 0 0 2 5 13 10 4 1 0 0 0 0 35

05:00 0 0 0 3 15 30 40 11 2 1 0 0 0 102

06:00 1 0 0 1 31 75 55 16 2 2 0 0 0 183

07:00 1 1 2 6 30 89 57 14 0 0 0 0 0 200

08:00 0 1 4 8 24 48 47 4 1 0 0 0 0 137

09:00 0 0 0 6 23 26 16 6 0 0 0 0 0 77

10:00 0 0 0 3 17 24 12 6 1 0 0 0 0 63

11:00 0 1 2 1 12 21 6 4 0 0 0 0 0 47

12:00 PM 1 0 1 5 11 18 12 2 0 0 0 0 0 50

13:00 0 0 3 3 16 21 12 2 1 0 0 0 0 58

14:00 1 2 3 6 19 28 15 3 0 1 0 0 0 78

15:00 1 1 2 3 14 20 19 5 1 1 0 0 0 67

16:00 0 1 2 7 28 24 14 3 2 0 0 0 0 81

17:00 2 0 1 4 20 24 14 2 1 0 0 0 0 68

18:00 1 2 0 5 17 21 11 4 1 0 0 0 0 62

19:00 0 1 1 2 6 13 5 2 0 0 0 0 0 30

20:00 1 0 0 0 5 7 6 2 1 0 0 0 0 22

21:00 0 0 1 1 3 6 0 4 0 0 0 0 0 15

22:00 0 0 1 3 4 1 2 2 0 0 0 0 0 13

23:00 0 0 0 0 0 2 1 0 0 0 0 0 0 3

Totals 9 10 23 72 303 514 360 98 15 5 0 0 0 1409

1% 1% 2% 5% 22% 36% 26% 7% 1% 0% 100%

2 3 8 33 160 329 249 67 8 3 0 0 0 862

0% 0% 1% 2% 11% 23% 18% 5% 1% 0% 61%

06:00 07:00 08:00 08:00 06:00 07:00 07:00 06:00 05:00 06:00    07:00

1 1 4 8 31 89 57 16 2 2    200

7 7 15 39 143 185 111 31 7 2 0 0 0 547

0% 0% 1% 3% 10% 13% 8% 2% 0% 0% 39%

17:00 14:00 13:00 16:00 16:00 14:00 15:00 15:00 16:00 14:00 16:00

2 2 3 7 28 28 19 5 2 1    81

857 533

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 37.6 38 44

WESTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/6/07 Site: [808.35]   Old Hwy 395 btwn Reche Rd & East Mission Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 2 1 1 2 0 1 0 0 7

01:00 0 0 0 0 0 0 0 2 0 0 0 0 0 2

02:00 0 0 0 0 0 0 1 2 0 0 1 0 0 4

03:00 0 0 0 0 0 0 1 3 3 1 1 0 1 10

04:00 1 0 0 0 0 3 4 10 5 5 1 1 0 30

05:00 0 0 0 0 2 1 8 17 18 7 5 1 0 59

06:00 0 1 0 0 1 5 17 57 40 20 7 2 2 152

07:00 2 0 0 3 10 22 43 94 56 28 11 3 0 272

08:00 2 0 3 13 32 51 60 48 26 5 0 0 0 240

09:00 3 2 10 18 43 35 42 22 15 1 0 0 0 191

10:00 1 5 16 33 50 51 35 14 4 2 0 0 0 211

11:00 3 1 17 33 49 31 29 11 3 0 0 0 0 177

12:00 PM 4 3 3 5 1 12 23 62 47 12 2 1 0 175

13:00 3 1 1 2 6 10 36 41 36 21 5 1 0 163

14:00 0 0 1 0 2 18 51 74 57 24 3 1 1 232

15:00 1 0 1 0 5 15 42 68 62 24 6 0 0 224

16:00 1 1 0 0 1 8 40 81 76 23 4 0 1 236

17:00 1 0 0 1 0 7 38 80 45 14 4 0 1 191

18:00 1 1 0 1 1 3 20 52 32 18 1 1 0 131

19:00 0 0 0 0 4 5 18 12 19 12 4 1 0 75

20:00 0 0 0 0 0 1 10 29 20 10 1 0 0 71

21:00 0 0 0 0 0 0 22 25 15 14 1 0 0 77

22:00 0 0 0 0 0 1 5 1 10 6 3 0 1 27

23:00 0 0 0 0 0 2 2 3 2 2 2 0 0 13

Totals 23 15 52 109 207 283 548 809 593 249 63 12 7 2970

1% 1% 2% 4% 7% 10% 18% 27% 20% 8% 2% 0% 0% 100%

12 9 46 100 187 201 241 281 172 69 27 7 3 1355

0% 0% 2% 3% 6% 7% 8% 9% 6% 2% 1% 0% 0% 46%

09:00 10:00 11:00 10:00 10:00 08:00 08:00 07:00 07:00 07:00 07:00 07:00 06:00 07:00

3 5 17 33 50 51 60 94 56 28 11 3 2 272

11 6 6 9 20 82 307 528 421 180 36 5 4 1615

0% 0% 0% 0% 1% 3% 10% 18% 14% 6% 1% 0% 0% 54%

12:00 12:00 12:00 12:00 13:00 14:00 14:00 16:00 16:00 14:00 15:00 12:00 14:00 16:00

4 3 3 5 6 18 51 81 76 24 6 1 1 236

1331 1594

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 45.3 47 54

NORTHBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

Campus Park Traffic Impact Study Appendix Page 68 of 940



Speed Report

 
Date: 11/7/07 Site: [808.35]   Old Hwy 395 btwn Reche Rd & East Mission Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 1 1 3 1 1 0 0 7

01:00 0 0 0 0 0 0 0 1 0 2 0 0 1 4

02:00 0 0 0 0 0 0 0 0 3 2 0 0 0 5

03:00 0 0 0 0 0 0 0 2 1 3 1 0 0 7

04:00 0 0 0 0 0 0 0 2 4 4 3 1 0 14

05:00 0 0 0 0 1 0 1 4 24 26 13 5 0 74

06:00 2 3 0 0 0 0 2 14 63 39 14 8 0 145

07:00 1 2 1 0 0 1 7 54 97 38 7 1 0 209

08:00 3 4 1 2 17 33 43 42 23 3 2 0 0 173

09:00 5 1 0 3 29 48 55 9 2 0 0 0 0 152

10:00 1 1 0 8 23 65 36 11 2 0 0 0 0 147

11:00 1 2 2 10 33 53 52 8 0 0 0 0 0 161

12:00 PM 1 1 4 2 5 12 18 47 57 17 7 0 0 171

13:00 1 1 0 0 2 2 22 59 82 27 7 1 0 204

14:00 4 0 0 1 0 3 14 63 91 31 7 1 1 216

15:00 5 1 0 0 0 3 20 72 97 49 7 0 0 254

16:00 1 0 1 0 0 0 11 52 88 43 6 0 0 202

17:00 1 1 2 0 0 4 8 28 79 36 6 1 0 166

18:00 1 1 0 0 2 1 7 40 65 44 12 0 0 173

19:00 0 0 0 0 1 2 8 24 46 26 10 0 0 117

20:00 0 0 0 0 0 0 6 13 34 28 9 0 0 90

21:00 1 1 0 0 0 0 1 12 27 21 8 3 2 76

22:00 0 0 0 0 0 0 0 4 15 8 5 1 0 33

23:00 0 0 0 0 0 0 1 5 9 8 1 2 0 26

Totals 28 19 11 26 113 227 313 567 912 456 126 24 4 2826

1% 1% 0% 1% 4% 8% 11% 20% 32% 16% 4% 1% 0% 100%

13 13 4 23 103 200 197 148 222 118 41 15 1 1098

0% 0% 0% 1% 4% 7% 7% 5% 8% 4% 1% 1% 0% 39%

09:00 08:00 11:00 11:00 11:00 10:00 09:00 07:00 07:00 06:00 06:00 06:00 01:00 07:00

5 4 2 10 33 65 55 54 97 39 14 8 1 209

15 6 7 3 10 27 116 419 690 338 85 9 3 1728

1% 0% 0% 0% 0% 1% 4% 15% 24% 12% 3% 0% 0% 61%

15:00 12:00 12:00 12:00 12:00 12:00 13:00 15:00 15:00 15:00 18:00 21:00 21:00 15:00

5 1 4 2 5 12 22 72 97 49 12 3 2 254

1071 1704

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 48.8 51 57

SOUTHBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/14/07 Site: [80834]   Old Hwy 395 btwn Reche Rd & Canonita Dr/Steward Cyn Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 2 7 5 3 2 0 0 19

01:00 0 0 0 0 0 1 1 3 3 1 0 1 2 12

02:00 0 0 0 0 0 0 5 4 1 0 0 0 0 10

03:00 0 0 0 0 0 1 1 1 0 1 2 1 0 7

04:00 0 0 0 0 0 0 2 3 4 0 2 0 1 12

05:00 1 1 0 0 0 1 3 4 13 9 6 2 1 41

06:00 1 1 6 8 2 5 5 19 48 20 6 4 0 125

07:00 1 1 0 1 2 5 30 34 81 44 15 5 3 222

08:00 3 1 0 0 3 8 10 40 64 44 20 7 2 202

09:00 1 0 0 0 0 4 12 34 60 32 11 2 1 157

10:00 5 2 1 1 1 4 15 39 54 40 9 1 1 173

11:00 1 1 1 0 0 7 29 52 49 21 9 1 2 173

12:00 PM 2 3 1 1 0 5 20 61 65 41 15 0 1 215

13:00 2 0 0 0 6 18 48 68 55 25 10 2 0 234

14:00 2 2 0 0 0 1 26 69 91 52 7 1 2 253

15:00 2 0 1 1 5 10 33 99 93 37 9 2 2 294

16:00 3 2 0 0 11 37 64 118 95 44 11 1 1 387

17:00 2 1 1 0 5 23 71 98 79 20 9 1 0 310

18:00 3 0 0 2 2 16 35 58 60 30 7 3 0 216

19:00 0 0 2 0 1 6 15 43 45 20 3 2 0 137

20:00 0 0 0 0 0 2 7 17 31 15 2 0 1 75

21:00 0 0 0 0 0 1 17 39 28 16 5 0 1 107

22:00 0 0 0 0 2 3 6 11 22 16 11 0 1 72

23:00 0 0 0 0 0 0 5 9 19 6 5 4 1 49

Totals 29 15 13 14 40 158 462 930 1065 537 176 40 23 3502

1% 0% 0% 0% 1% 5% 13% 27% 30% 15% 5% 1% 1% 100%

13 7 8 10 8 36 115 240 382 215 82 24 13 1153

0% 0% 0% 0% 0% 1% 3% 7% 11% 6% 2% 1% 0% 33%

10:00 10:00 06:00 06:00 08:00 08:00 07:00 11:00 07:00 07:00 08:00 08:00 07:00 07:00

5 2 6 8 3 8 30 52 81 44 20 7 3 222

16 8 5 4 32 122 347 690 683 322 94 16 10 2349

0% 0% 0% 0% 1% 3% 10% 20% 20% 9% 3% 0% 0% 67%

16:00 12:00 19:00 18:00 16:00 16:00 17:00 16:00 16:00 14:00 12:00 23:00 14:00 16:00

3 3 2 2 11 37 71 118 95 52 15 4 2 387

1120 2315

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 49.8 50 57

NORTHBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/14/07 Site: [80834]   Old Hwy 395 btwn Reche Rd & Canonita Dr/Steward Cyn Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 1 2 1 1 1 0 0 6

01:00 0 0 0 0 0 0 1 0 1 1 1 0 0 4

02:00 0 0 0 0 0 1 0 5 2 0 2 0 0 10

03:00 0 0 0 0 0 1 2 9 4 2 2 0 1 21

04:00 0 0 0 0 0 0 5 17 10 4 2 0 0 38

05:00 0 0 1 0 0 4 31 67 36 16 5 0 2 162

06:00 2 2 2 1 2 4 38 120 75 30 7 2 1 286

07:00 0 1 1 0 1 7 48 116 67 20 3 1 0 265

08:00 3 2 1 0 1 10 41 86 62 32 7 1 0 246

09:00 0 2 0 1 1 15 48 73 51 12 1 0 0 204

10:00 2 1 1 0 3 12 56 77 49 13 4 1 0 219

11:00 0 1 0 2 2 15 52 72 37 16 5 0 0 202

12:00 PM 1 2 1 1 0 21 59 57 38 16 2 2 0 200

13:00 5 1 3 0 2 20 50 58 35 17 6 1 0 198

14:00 1 0 0 1 6 18 56 61 42 14 3 1 0 203

15:00 3 2 0 0 1 18 51 63 37 14 5 0 0 194

16:00 2 2 3 0 0 19 69 82 38 11 3 0 1 230

17:00 0 3 2 0 1 9 52 75 34 15 2 0 0 193

18:00 1 0 1 0 0 4 34 56 30 11 3 1 0 141

19:00 0 0 0 0 0 3 15 36 26 13 3 1 0 97

20:00 0 0 0 0 0 4 17 20 23 10 3 0 0 77

21:00 0 1 0 0 0 0 11 24 15 9 4 1 0 65

22:00 0 0 0 0 0 2 11 7 11 4 1 2 1 39

23:00 0 0 0 0 0 0 3 2 2 1 0 0 0 8

Totals 20 20 16 6 20 187 751 1185 726 282 75 14 6 3308

1% 1% 0% 0% 1% 6% 23% 36% 22% 9% 2% 0% 0% 100%

7 9 6 4 10 69 323 644 395 147 40 5 4 1663

0% 0% 0% 0% 0% 2% 10% 19% 12% 4% 1% 0% 0% 50%

08:00 06:00 06:00 11:00 10:00 09:00 10:00 06:00 06:00 08:00 06:00 06:00 05:00 06:00

3 2 2 2 3 15 56 120 75 32 7 2 2 286

13 11 10 2 10 118 428 541 331 135 35 9 2 1645

0% 0% 0% 0% 0% 4% 13% 16% 10% 4% 1% 0% 0% 50%

13:00 17:00 13:00 12:00 14:00 12:00 16:00 16:00 14:00 13:00 13:00 12:00 16:00 16:00

5 3 3 1 6 21 69 82 42 17 6 2 1 230

1643 1619

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 47.6 48 54

SOUTHBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/7/07 Site: [808.33]   Old Hwy 395 btwn Tecalote Ln & Stewart Cyn Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 1 0 4 6 10 4 2 3 30

01:00 0 0 0 0 0 0 1 1 3 2 2 1 0 10

02:00 0 0 0 0 0 0 0 2 3 3 3 4 0 15

03:00 0 0 0 0 0 0 0 0 1 0 1 0 0 2

04:00 0 0 0 0 0 0 0 1 2 9 2 0 1 15

05:00 2 0 0 0 0 0 1 0 9 6 9 5 1 33

06:00 2 0 1 3 4 3 10 20 30 26 10 5 3 117

07:00 1 1 0 9 10 48 60 52 26 9 0 1 1 218

08:00 1 2 0 6 36 57 57 36 23 2 0 0 0 220

09:00 3 3 0 11 40 28 55 28 11 2 1 0 0 182

10:00 5 0 0 3 35 46 59 23 17 1 0 0 0 189

11:00 2 1 2 3 17 33 52 32 23 5 0 0 0 170

12:00 PM 5 1 0 2 3 8 36 74 42 18 1 0 1 191

13:00 2 0 1 0 4 5 58 74 64 15 3 0 0 226

14:00 2 0 1 3 5 31 75 87 62 33 3 0 0 302

15:00 3 2 4 4 7 12 34 68 88 53 13 2 0 290

16:00 5 2 33 50 53 33 54 47 38 6 2 0 0 323

17:00 5 2 3 26 52 78 66 40 30 20 2 1 0 325

18:00 0 1 1 0 0 0 12 38 82 50 17 1 0 202

19:00 0 1 0 0 0 7 7 10 27 43 31 11 5 142

20:00 0 0 0 0 0 0 3 8 16 36 32 11 3 109

21:00 0 0 0 0 0 1 0 7 20 38 11 9 6 92

22:00 0 0 0 0 1 1 0 6 6 33 9 9 2 67

23:00 0 0 0 0 0 0 1 8 14 12 9 7 2 53

Totals 38 16 46 120 267 392 641 666 643 432 165 69 28 3523

1% 0% 1% 3% 8% 11% 18% 19% 18% 12% 5% 2% 1% 100%

16 7 3 35 142 216 295 199 154 75 32 18 9 1201

0% 0% 0% 1% 4% 6% 8% 6% 4% 2% 1% 1% 0% 34%

10:00 09:00 11:00 09:00 09:00 08:00 07:00 07:00 06:00 06:00 06:00 05:00  08:00

5 3 2 11 40 57 60 52 30 26 10 5 3 220

22 9 43 85 125 176 346 467 489 357 133 51 19 2322

1% 0% 1% 2% 4% 5% 10% 13% 14% 10% 4% 1% 1% 66%

12:00 15:00 16:00 16:00 16:00 17:00 14:00 14:00 15:00 15:00 20:00 19:00 21:00 17:00

5 2 33 50 53 78 75 87 88 53 32 11 6 325

1169 2272

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 46.2 47 57

NORTHBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/7/07 Site: [808.33]   Old Hwy 395 btwn Tecalote Ln & Stewart Cyn Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 1 1 3 1 0 3 1 10

01:00 0 0 0 0 0 0 0 0 0 1 1 0 1 3

02:00 0 0 0 0 0 0 0 0 1 2 1 1 1 6

03:00 0 0 0 0 0 0 0 2 2 5 2 3 5 19

04:00 0 0 0 0 0 0 0 0 4 8 9 13 6 40

05:00 0 0 0 0 0 0 1 2 10 49 44 26 22 154

06:00 12 5 1 1 2 6 18 22 56 55 65 24 6 273

07:00 6 0 0 1 23 38 65 99 49 13 4 1 1 300

08:00 5 0 0 0 14 38 86 81 28 7 4 0 1 264

09:00 1 1 1 3 16 35 61 43 23 4 0 1 0 189

10:00 3 0 0 2 16 47 65 42 23 3 1 0 0 202

11:00 2 1 3 0 11 38 58 49 27 7 1 0 0 197

12:00 PM 2 1 1 1 0 6 31 49 79 35 13 1 1 220

13:00 2 1 1 0 0 3 26 56 70 37 9 4 0 209

14:00 7 3 3 2 0 6 22 59 89 40 6 1 0 238

15:00 1 1 0 0 0 5 12 48 73 40 19 2 2 203

16:00 17 11 7 11 19 23 41 40 29 17 4 1 0 220

17:00 5 2 0 6 24 31 43 35 23 21 8 2 0 200

18:00 2 1 0 0 0 1 2 13 32 54 30 4 5 144

19:00 1 0 1 1 0 0 3 12 28 28 25 13 6 118

20:00 0 0 0 0 0 0 1 4 1 14 15 8 3 46

21:00 0 0 0 0 0 0 1 2 9 22 13 4 4 55

22:00 0 0 0 0 1 1 0 2 2 7 6 2 2 23

23:00 0 0 0 0 0 0 1 2 2 2 1 0 2 10

Totals 66 27 18 28 126 278 538 663 663 472 281 114 69 3343

2% 1% 1% 1% 4% 8% 16% 20% 20% 14% 8% 3% 2% 100%

29 7 5 7 82 202 355 341 226 155 132 72 44 1657

1% 0% 0% 0% 2% 6% 11% 10% 7% 5% 4% 2% 1% 50%

06:00 06:00 11:00 09:00 07:00 10:00 08:00 07:00 06:00 06:00 06:00 05:00 05:00 07:00

12 5 3 3 23 47 86 99 56 55 65 26 22 300

37 20 13 21 44 76 183 322 437 317 149 42 25 1686

1% 1% 0% 1% 1% 2% 5% 10% 13% 9% 4% 1% 1% 50%

16:00 16:00 16:00 16:00 17:00 17:00 17:00 14:00 14:00 18:00 18:00 19:00 19:00 14:00

17 11 7 11 24 31 43 59 89 54 30 13 6 238

1577 1604

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 48.8 49 60

SOUTHBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/8/07 Site: [808.32]   Old Hwy 395 btwn Pala Mesa Dr & Tecalote Ln

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 1 3 10 6 6 1 1 28

01:00 0 0 0 0 0 0 2 0 3 1 2 2 0 10

02:00 0 0 0 0 0 0 0 4 5 3 5 0 1 18

03:00 0 0 0 0 0 0 0 0 1 1 0 0 0 2

04:00 0 0 0 0 0 0 1 1 4 8 2 0 1 17

05:00 0 0 0 0 1 0 2 4 10 13 6 1 1 38

06:00 0 1 0 0 1 4 9 23 36 29 13 6 4 126

07:00 4 0 0 1 0 10 40 68 82 52 16 0 2 275

08:00 1 1 0 0 0 1 29 81 66 40 13 2 0 234

09:00 0 3 0 2 2 8 23 44 61 40 10 1 1 195

10:00 2 1 0 0 3 15 21 63 60 29 9 5 0 208

11:00 1 3 0 0 5 4 8 35 69 44 18 5 1 193

12:00 PM 1 5 0 0 0 3 15 44 76 42 13 6 1 206

13:00 2 1 0 0 1 5 17 54 88 53 9 1 0 231

14:00 5 2 2 0 0 6 10 48 99 77 26 4 1 280

15:00 2 4 0 0 1 2 16 37 112 83 27 4 4 292

16:00 1 2 0 2 0 0 20 43 135 83 32 13 4 335

17:00 2 1 1 1 0 3 16 59 140 74 19 3 1 320

18:00 1 0 1 0 0 5 9 26 72 53 25 6 2 200

19:00 0 1 1 0 0 0 10 20 48 40 18 2 4 144

20:00 0 0 2 0 0 0 5 7 28 33 22 6 3 106

21:00 0 0 0 0 0 0 3 14 24 40 12 6 3 102

22:00 0 0 0 0 0 0 2 5 12 27 11 5 2 64

23:00 0 0 0 0 0 0 4 7 17 14 9 4 1 56

Totals 22 25 7 6 14 66 263 690 1258 885 323 83 38 3680

1% 1% 0% 0% 0% 2% 7% 19% 34% 24% 9% 2% 1% 100%

8 9 0 3 12 42 136 326 407 266 100 23 12 1344

0% 0% 0% 0% 1% 4% 9% 11% 7% 3% 1% 0% 37%

07:00 09:00  09:00 11:00 10:00 07:00 08:00 07:00 07:00 11:00 06:00 06:00 07:00

4 3  2 5 15 40 81 82 52 18 6 4 275

14 16 7 3 2 24 127 364 851 619 223 60 26 2336

0% 0% 0% 0% 0% 1% 3% 10% 23% 17% 6% 2% 1% 63%

14:00 12:00 14:00 16:00 13:00 14:00 16:00 17:00 17:00 15:00 16:00 16:00 15:00 16:00

5 5 2 2 1 6 20 59 140 83 32 13 4 335

1315 2280

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 52.5 53 59

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

NORTHBOUND

% of Totals
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Speed Report

 
Date: 11/8/07 Site: [808.32]   Old Hwy 395 btwn Pala Mesa Dr & Tecalote Ln

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 1 3 3 1 0 1 0 9

01:00 0 0 0 0 0 1 1 0 0 2 0 0 1 5

02:00 0 0 0 0 0 0 0 1 3 1 1 0 0 6

03:00 0 0 0 0 0 1 0 0 3 7 1 0 5 17

04:00 0 0 0 0 0 0 0 1 3 10 9 12 6 41

05:00 0 0 0 0 0 0 2 5 15 38 45 22 24 151

06:00 1 1 1 0 1 1 3 19 59 94 80 20 6 286

07:00 5 2 1 0 0 2 9 51 93 87 39 9 5 303

08:00 6 1 0 0 1 0 20 66 87 58 13 5 1 258

09:00 2 2 0 1 3 7 21 37 58 42 14 2 3 192

10:00 2 2 1 1 0 2 22 59 79 51 14 0 1 234

11:00 0 0 0 0 2 0 15 42 75 39 9 7 0 189

12:00 PM 2 3 0 0 1 5 21 53 80 41 16 4 0 226

13:00 3 2 0 0 2 8 16 63 72 36 16 3 0 221

14:00 2 0 0 0 0 4 26 65 90 47 18 3 1 256

15:00 0 1 0 1 0 3 15 37 62 76 19 5 4 223

16:00 3 0 2 1 1 2 16 43 77 55 28 8 1 237

17:00 2 0 0 1 1 10 19 51 47 55 23 5 2 216

18:00 0 1 0 0 0 2 10 20 52 46 19 6 1 157

19:00 1 0 0 0 0 1 7 19 24 39 17 11 4 123

20:00 0 0 0 1 1 3 0 2 13 13 13 4 2 52

21:00 0 0 0 0 0 1 2 5 13 20 11 1 4 57

22:00 0 0 0 0 0 0 2 2 1 7 10 2 0 24

23:00 0 0 0 0 0 0 2 1 2 3 1 1 2 12

Totals 29 15 5 6 13 53 230 645 1011 868 416 131 73 3495

1% 0% 0% 0% 0% 2% 7% 18% 29% 25% 12% 4% 2% 100%

16 8 3 2 7 14 94 284 478 430 225 78 52 1691

0% 0% 0% 0% 0% 0% 3% 8% 14% 12% 6% 2% 1% 48%

08:00 07:00 06:00 09:00 09:00 09:00 10:00 08:00 07:00 06:00 06:00 05:00 05:00 07:00

6 2 1 1 3 7 22 66 93 94 80 22 24 303

13 7 2 4 6 39 136 361 533 438 191 53 21 1804

0% 0% 0% 0% 0% 1% 4% 10% 15% 13% 5% 2% 1% 52%

13:00 12:00 16:00 15:00 13:00 17:00 14:00 14:00 14:00 15:00 16:00 19:00 15:00 14:00

3 3 2 1 2 10 26 65 90 76 28 11 4 256

1615 1763

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 53.4 54 61

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

SOUTHBOUND

% of Totals
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Speed Report

 
Date: 11/8/07 Site: [808.31]  Old Hwy 395 btwn Pala Rd & Pala Mesa Dr

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 4 5 10 5 0 1 0 25

01:00 0 0 0 0 0 0 1 2 6 1 0 1 0 11

02:00 0 0 0 0 0 0 2 8 3 6 0 0 0 19

03:00 0 0 0 0 0 1 1 0 1 0 0 0 0 3

04:00 0 0 0 0 0 0 1 2 7 3 0 1 0 14

05:00 0 0 0 0 0 0 4 12 14 7 1 0 0 38

06:00 2 0 2 1 0 12 32 52 28 11 3 2 0 145

07:00 1 1 1 0 7 25 82 73 56 17 4 0 0 267

08:00 1 0 0 2 9 24 56 77 49 15 1 0 0 234

09:00 2 1 0 0 1 12 39 74 52 9 2 0 0 192

10:00 1 0 0 0 1 12 56 86 45 8 1 1 0 211

11:00 3 1 0 0 2 10 48 83 49 22 2 0 0 220

12:00 PM 2 3 0 0 0 10 39 68 78 20 3 1 0 224

13:00 3 1 0 1 0 9 43 77 83 21 2 0 0 240

14:00 4 1 0 1 0 8 39 120 98 32 2 1 0 306

15:00 4 5 0 1 0 7 59 122 95 23 0 1 0 317

16:00 2 3 0 0 4 26 44 134 112 27 5 2 0 359

17:00 2 2 0 2 8 18 58 132 107 14 4 0 0 347

18:00 0 1 0 0 1 19 43 90 63 20 4 0 0 241

19:00 1 0 0 0 3 8 41 48 53 9 2 1 1 167

20:00 0 0 0 0 2 5 21 30 47 13 6 0 0 124

21:00 0 1 0 0 0 3 11 36 35 18 3 0 0 107

22:00 0 0 0 0 1 0 8 17 31 10 1 1 0 69

23:00 0 0 0 0 0 1 6 12 25 11 2 1 0 58

Totals 28 20 3 8 39 210 738 1360 1147 322 48 14 1 3938

1% 1% 0% 0% 1% 5% 19% 35% 29% 8% 1% 0% 0% 100%

10 3 3 3 20 96 326 474 320 104 14 6 0 1379

0% 0% 0% 0% 1% 2% 8% 12% 8% 3% 0% 0% 35%

11:00 07:00 06:00 08:00 08:00 07:00 07:00 10:00 07:00 11:00 07:00 06:00  07:00

3 1 2 2 9 25 82 86 56 22 4 2  267

18 17 0 5 19 114 412 886 827 218 34 8 1 2559

0% 0% 0% 0% 3% 10% 22% 21% 6% 1% 0% 0% 65%

14:00 15:00 17:00 17:00 16:00 15:00 16:00 16:00 14:00 20:00 16:00 19:00 16:00

4 5  2 8 26 59 134 112 32 6 2 1 359

1366 2523

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 47.9 48 54

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

NORTHBOUND

% of Totals

Campus Park Traffic Impact Study Appendix Page 76 of 940



Speed Report

 
Date: 11/8/07 Site: [808.31]  Old Hwy 395 btwn Pala Rd & Pala Mesa Dr 

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 3 1 2 1 2 0 0 9

01:00 0 0 0 0 0 1 0 0 0 2 0 0 0 3

02:00 0 0 0 0 0 1 0 0 3 2 2 0 0 8

03:00 0 0 0 0 0 0 0 2 4 3 2 1 4 16

04:00 0 0 0 0 1 1 3 2 6 11 14 3 5 46

05:00 0 0 1 0 0 3 7 12 33 46 37 13 9 161

06:00 7 0 1 1 2 5 10 37 95 93 39 9 4 303

07:00 3 3 1 0 2 11 31 46 106 99 32 2 1 337

08:00 3 0 2 3 1 14 25 59 119 52 7 2 2 289

09:00 2 0 0 0 2 14 29 53 73 37 9 3 2 224

10:00 3 2 0 0 1 9 30 63 82 30 9 1 1 231

11:00 1 0 0 0 10 12 28 62 69 33 10 1 2 228

12:00 PM 1 2 0 0 1 12 40 65 69 34 6 1 0 231

13:00 1 3 1 0 5 10 29 62 77 33 11 2 0 234

14:00 0 1 1 1 8 13 28 81 90 37 6 2 2 270

15:00 3 0 0 0 4 19 37 44 95 38 8 1 1 250

16:00 1 0 0 1 2 10 26 48 106 36 19 4 0 253

17:00 1 0 0 1 4 14 39 59 68 32 13 3 1 235

18:00 0 0 0 0 2 10 22 25 52 31 6 2 0 150

19:00 0 0 0 0 0 1 10 31 35 32 12 2 2 125

20:00 0 1 0 0 4 1 1 7 13 13 6 4 0 50

21:00 0 0 0 0 1 3 3 6 24 15 5 2 1 60

22:00 0 0 0 0 0 0 2 3 6 8 6 0 0 25

23:00 0 0 0 0 0 0 1 2 1 2 0 2 1 9

Totals 26 12 7 7 50 164 404 770 1228 720 261 60 38 3747

1% 0% 0% 0% 1% 4% 11% 21% 33% 19% 7% 2% 1% 100%

19 5 5 4 19 71 166 337 592 409 163 35 30 1855

1% 0% 0% 0% 1% 2% 4% 9% 16% 11% 4% 1% 1% 50%

06:00 07:00 08:00 08:00 11:00 08:00 07:00 10:00 08:00 07:00 06:00 05:00 05:00 07:00

7 3 2 3 10 14 31 63 119 99 39 13 9 337

7 7 2 3 31 93 238 433 636 311 98 25 8 1892

0% 0% 0% 0% 1% 2% 6% 12% 17% 8% 3% 1% 0% 50%

15:00 13:00 13:00 14:00 14:00 15:00 12:00 14:00 16:00 15:00 16:00 16:00 14:00 14:00

3 3 1 1 8 19 40 81 106 38 19 4 2 270

1801 1870

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 51.0 52 59

SOUTHBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 12/13/07 Site: [815.01] Old Highway 395 btwn SR-76 & Dulin Road

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 0 0 0 0 1 0 0 1

01:00 0 0 0 0 0 0 0 3 1 1 1 1 0 7

02:00 0 0 0 0 0 0 0 1 1 0 0 0 0 2

03:00 0 0 0 0 0 0 0 1 2 0 0 1 0 4

04:00 0 0 0 0 0 1 1 7 2 3 0 0 1 15

05:00 0 0 0 0 0 0 9 12 9 10 2 2 1 45

06:00 1 0 1 0 0 4 15 27 33 19 5 2 0 107

07:00 0 0 1 0 0 4 17 47 72 49 12 1 1 204

08:00 1 1 1 1 0 6 20 32 39 25 10 2 0 138

09:00 2 1 0 1 0 4 15 22 41 20 8 1 2 117

10:00 0 0 1 0 0 4 16 23 37 13 6 2 2 104

11:00 0 0 0 0 3 5 14 28 38 26 10 2 0 126

12:00 PM 0 0 1 1 1 2 7 20 35 26 12 5 2 112

13:00 0 0 0 0 4 5 16 33 34 28 12 4 2 138

14:00 0 1 1 1 2 7 19 39 36 33 14 3 0 156

15:00 0 1 0 2 2 7 16 36 63 53 18 4 2 204

16:00 0 1 2 0 0 5 14 26 65 60 22 4 1 200

17:00 2 2 0 0 0 7 19 50 59 31 9 0 0 179

18:00 0 0 1 1 0 9 11 34 32 24 2 2 0 116

19:00 0 0 0 0 1 4 4 21 12 11 3 1 0 57

20:00 0 0 0 0 0 5 12 22 12 5 0 0 0 56

21:00 0 0 0 0 0 0 11 11 23 15 3 1 1 65

22:00 0 0 0 0 0 1 3 10 14 5 2 0 0 35

23:00 0 0 0 0 0 0 1 4 5 2 0 0 0 12

Totals 6 7 9 7 13 80 240 509 665 459 152 38 15 2200

0% 0% 0% 0% 1% 4% 11% 23% 30% 21% 7% 2% 1% 100%

4 2 4 2 3 28 107 203 275 166 55 14 7 870

0% 0% 0% 0% 0% 1% 5% 9% 13% 8% 3% 1% 0% 40%

09:00 08:00 06:00 08:00 11:00 08:00 08:00 07:00 07:00 07:00 07:00 05:00 09:00 07:00

2 1 1 1 3 6 20 47 72 49 12 2 2 204

2 5 5 5 10 52 133 306 390 293 97 24 8 1330

0% 0% 0% 0% 0% 2% 6% 14% 18% 13% 4% 1% 0% 60%

17:00 17:00 16:00 15:00 13:00 18:00 14:00 17:00 16:00 16:00 16:00 12:00 12:00 15:00

2 2 2 2 4 9 19 50 65 60 22 5 2 204

857 1315

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 51.3 52 59

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

NORTHBOUND

% of Totals
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Speed Report

 
Date: 12/13/07 Site: [815.01] Old Highway 395 btwn SR-76 & Dulin Road

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 0 1 3 5 0 0 0 9

01:00 0 0 0 0 0 0 0 1 2 1 0 0 0 4

02:00 0 0 0 0 0 0 0 0 1 1 1 0 0 3

03:00 0 0 0 0 0 0 0 0 0 3 0 0 0 3

04:00 0 0 0 0 0 0 1 0 0 6 0 0 0 7

05:00 0 0 0 0 0 0 1 6 12 12 8 2 0 41

06:00 1 2 0 0 2 11 8 31 55 56 11 1 1 179

07:00 2 1 1 0 0 5 33 35 65 34 20 3 0 199

08:00 3 3 0 0 0 5 15 21 41 25 14 4 0 131

09:00 2 0 0 1 0 2 21 28 30 22 5 3 0 114

10:00 2 1 0 2 0 4 18 25 36 19 3 2 0 112

11:00 0 0 0 0 0 6 11 19 48 25 11 3 1 124

12:00 PM 0 1 0 0 0 2 3 19 34 45 9 3 1 117

13:00 1 1 0 1 1 0 2 32 37 40 20 6 1 142

14:00 3 0 0 2 0 0 9 19 41 43 13 3 2 135

15:00 2 2 1 0 0 0 11 29 56 50 19 3 0 173

16:00 1 0 0 1 2 1 12 36 61 38 11 6 0 169

17:00 3 0 0 0 0 2 12 40 53 46 17 1 0 174

18:00 1 0 0 2 0 2 8 38 51 32 10 1 1 146

19:00 2 0 0 0 0 2 2 27 43 18 9 2 0 105

20:00 0 0 0 0 0 1 7 21 24 15 6 1 1 76

21:00 0 0 0 0 0 1 3 14 14 16 10 2 1 61

22:00 1 0 0 0 0 0 4 4 15 8 4 1 0 37

23:00 0 0 0 0 0 0 2 4 6 6 0 1 0 19

Totals 24 11 2 9 5 44 183 450 728 566 201 48 9 2280

1% 0% 0% 0% 0% 2% 8% 20% 32% 25% 9% 2% 0% 100%

10 7 1 3 2 33 108 167 293 209 73 18 2 926

0% 0% 0% 0% 0% 1% 5% 7% 13% 9% 3% 1% 0% 41%

08:00 08:00 07:00 10:00 06:00 06:00 07:00 07:00 07:00 06:00 07:00 08:00 06:00 07:00

3 3 1 2 2 11 33 35 65 56 20 4 1 199

14 4 1 6 3 11 75 283 435 357 128 30 7 1354

1% 0% 0% 0% 0% 0% 3% 12% 19% 16% 6% 1% 0% 59%

14:00 15:00 15:00 14:00 16:00 12:00 16:00 17:00 16:00 15:00 13:00 13:00 14:00 17:00

3 2 1 2 2 2 12 40 61 50 20 6 2 174

907 1329

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 52.1 53 59

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

SOUTHBOUND

% of Totals
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Speed Report

 
Date: 11/7/07 Site: [808.30]  Old Hwy 395 south of Dulin Road

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 1 0 0 2 0 1 0 4

01:00 0 0 0 0 0 0 1 2 1 1 0 0 0 5

02:00 0 0 0 0 0 0 0 1 1 1 1 0 1 5

03:00 0 0 0 0 0 0 0 0 0 3 0 1 0 4

04:00 0 1 0 0 0 0 0 0 0 0 0 1 3 5

05:00 1 0 0 0 0 0 6 3 5 2 4 0 0 21

06:00 1 9 1 1 0 0 6 6 9 13 19 7 3 75

07:00 2 9 1 0 0 1 5 16 33 33 25 8 3 136

08:00 0 3 0 0 0 3 2 6 8 10 9 4 0 45

09:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 0 1 0 0 0 3 2 7 8 10 5 5 4 45

11:00 2 1 0 0 0 2 8 12 17 11 9 7 4 73

12:00 PM 0 1 0 0 0 0 3 12 21 28 13 5 6 89

13:00 1 1 0 0 0 1 9 14 18 31 25 7 4 111

14:00 4 1 2 0 1 5 11 25 39 34 23 13 1 159

15:00 2 1 2 0 0 4 13 21 38 56 31 3 2 173

16:00 0 5 0 0 0 4 16 28 53 43 33 15 6 203

17:00 0 5 1 0 3 4 26 37 39 36 9 19 3 182

18:00 0 0 0 0 1 5 20 29 37 28 14 5 2 141

19:00 0 0 0 0 0 1 6 12 10 15 8 2 0 54

20:00 0 0 0 0 0 1 6 12 12 2 8 1 0 42

21:00 0 0 0 0 0 0 6 9 10 4 4 1 2 36

22:00 0 0 0 0 0 0 0 2 8 7 4 1 0 22

23:00 0 0 0 0 0 1 2 0 3 1 1 0 0 8

Totals 13 38 7 1 5 35 149 254 370 371 245 106 44 1638

1% 2% 0% 0% 0% 2% 9% 16% 23% 23% 15% 6% 3% 100%

6 24 2 1 0 9 31 53 82 86 72 34 18 418

0% 1% 0% 0% 1% 2% 3% 5% 5% 4% 2% 1% 26%

07:00 06:00 06:00 06:00  08:00 11:00 07:00 07:00 07:00 07:00 07:00 10:00 07:00

2 9 1 1  3 8 16 33 33 25 8 4 136

7 14 5 0 5 26 118 201 288 285 173 72 26 1220

0% 1% 0% 0% 2% 7% 12% 18% 17% 11% 4% 2% 74%

14:00 16:00 14:00 17:00 14:00 17:00 17:00 16:00 15:00 16:00 17:00 12:00 16:00

4 5 2  3 5 26 37 53 56 33 19 6 203

370 1173

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 53.2 54 63

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

NORTHBOUND

% of Totals
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Speed Report

 
Date: 11/7/07 Site: [808.30]  Old Hwy 395 south of Dulin Road

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 1 0 0 0 1 1 1 0 4

01:00 0 0 0 0 1 0 0 1 2 0 1 0 0 5

02:00 0 0 0 0 0 3 0 1 0 0 1 1 0 6

03:00 0 0 0 0 0 4 0 2 0 0 2 0 0 8

04:00 0 0 0 0 1 6 10 3 3 2 0 0 0 25

05:00 2 0 1 0 4 20 30 17 12 9 5 4 0 104

06:00 1 0 0 1 3 28 69 48 66 40 13 1 0 270

07:00 2 0 0 3 3 17 78 63 67 42 13 2 1 291

08:00 0 1 1 2 4 19 47 29 28 17 7 0 1 156

09:00 1 1 2 0 5 7 29 25 20 9 7 2 0 108

10:00 0 0 3 0 3 11 26 19 25 17 9 0 1 114

11:00 0 1 2 2 5 7 20 20 22 7 7 1 0 94

12:00 PM 0 0 1 2 4 10 15 26 26 17 3 1 1 106

13:00 0 0 1 0 1 10 22 31 30 14 3 0 0 112

14:00 0 1 4 4 8 14 32 28 31 16 3 0 0 141

15:00 0 3 2 1 2 10 18 55 32 15 6 2 0 146

16:00 0 1 3 2 7 14 24 38 30 12 2 0 0 133

17:00 0 2 4 3 4 5 31 29 12 9 4 0 0 103

18:00 0 0 2 1 2 8 15 19 16 6 3 0 0 72

19:00 0 2 2 1 0 5 6 6 10 7 2 0 0 41

20:00 0 0 2 1 0 4 6 11 4 0 0 1 0 29

21:00 0 1 1 2 0 2 4 5 2 2 1 2 0 22

22:00 0 0 0 2 0 3 3 5 3 3 1 1 1 22

23:00 0 0 0 1 0 0 0 1 2 3 1 0 0 8

Totals 6 13 31 28 57 208 485 482 443 248 95 19 5 2120

0% 1% 1% 1% 3% 10% 23% 23% 21% 12% 4% 1% 0% 100%

6 3 9 8 29 123 309 228 245 144 66 12 3 1185

0% 0% 0% 0% 1% 6% 15% 11% 12% 7% 3% 1% 0% 56%

05:00 08:00 10:00 07:00 09:00 06:00 07:00 07:00 07:00 07:00 06:00 05:00 07:00 07:00

2 1 3 3 5 28 78 63 67 42 13 4 1 291

0 10 22 20 28 85 176 254 198 104 29 7 2 935

0% 1% 1% 1% 4% 8% 12% 9% 5% 1% 0% 0% 44%

15:00 14:00 14:00 14:00 14:00 14:00 15:00 15:00 12:00 15:00 15:00 12:00 15:00

 3 4 4 8 14 32 55 32 17 6 2 1 146

1173 923

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 47.2 47 56

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

SOUTHBOUND

% of Totals
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Speed Report

 
Date: 11/12/08 Site: [93217]      Reche Road between Live Oak Park & Green Canyon Road

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 3 8 2 1 1 0 0 0 0 15

01:00 0 0 0 0 0 1 0 0 3 0 0 0 0 0 4

02:00 0 0 0 0 0 1 2 1 1 0 1 0 0 0 6

03:00 0 0 0 0 1 0 2 4 7 0 1 0 0 0 15

04:00 0 0 0 0 1 1 9 16 14 3 1 0 0 0 45

05:00 1 0 0 0 2 4 22 45 50 12 2 0 0 0 138

06:00 2 0 1 4 11 38 102 115 72 5 1 0 0 0 351

07:00 13 3 2 2 12 74 133 131 45 2 0 0 0 0 417

08:00 1 0 2 2 15 49 108 129 19 2 1 0 0 0 328

09:00 1 1 0 0 6 49 107 84 31 1 0 0 0 0 280

10:00 7 5 2 3 16 34 108 90 17 1 0 0 0 0 283

11:00 5 0 1 0 14 48 123 75 21 2 0 0 0 0 289

12:00 PM 2 2 0 0 2 49 121 87 17 3 0 0 0 0 283

13:00 11 1 0 0 9 55 151 95 18 0 0 0 0 0 340

14:00 6 0 3 0 16 55 152 109 21 2 0 0 0 0 364

15:00 8 5 1 3 22 71 146 117 27 1 0 0 0 0 401

16:00 12 2 2 7 16 29 151 153 31 0 0 0 0 0 403

17:00 6 5 1 2 26 59 131 101 12 0 0 1 0 0 344

18:00 1 2 0 5 11 32 71 86 20 2 1 0 0 0 231

19:00 0 1 0 0 4 25 61 72 18 2 0 0 0 0 183

20:00 0 1 0 0 6 21 41 52 20 1 0 0 0 0 142

21:00 0 0 0 0 3 12 44 37 10 1 0 0 0 0 107

22:00 0 0 0 0 1 6 7 15 5 3 0 0 0 0 37

23:00 0 0 0 0 1 0 4 4 2 1 0 1 0 0 13

Totals 76 28 15 28 195 716 1804 1620 482 45 8 2 0 0 5019

2% 1% 0% 1% 4% 14% 36% 32% 10% 1% 0% 0% 100%

30 9 8 11 78 302 724 692 281 29 7 0 0 0 2171

1% 0% 0% 0% 2% 6% 14% 14% 6% 1% 0% 43%

 10:00 07:00 06:00 10:00 07:00 07:00 07:00 06:00 05:00 05:00    07:00

 5 2 4 16 74 133 131 72 12 2    417

46 19 7 17 117 414 1080 928 201 16 1 2 0 0 2848

1% 0% 0% 0% 2% 8% 22% 18% 4% 0% 0% 0% 57%

15:00 14:00 16:00 17:00 15:00 14:00 16:00 16:00 12:00 18:00 17:00 16:00

 5 3 7 26 71 152 153 31 3 1 1   403

2124 2776

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 38.4 39 44

EASTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

Campus Park Traffic Impact Study Appendix Page 82 of 940



Speed Report

 
Date: 11/12/08 Site: [93217]      Reche Road between Live Oak Park & Green Canyon Road

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 3 1 9 9 2 0 1 0 0 0 25

01:00 0 0 0 1 1 3 6 3 2 0 0 0 0 0 16

02:00 0 0 0 0 0 0 2 2 2 1 0 0 0 0 7

03:00 0 0 0 0 0 0 1 3 1 0 0 0 0 0 5

04:00 0 0 0 2 1 1 3 3 2 1 0 0 0 0 13

05:00 0 0 0 1 2 8 15 13 4 3 0 0 0 0 46

06:00 6 1 2 6 8 21 65 75 13 1 0 0 0 0 198

07:00 8 5 2 46 86 68 149 110 14 1 0 0 0 0 489

08:00 4 1 1 8 16 42 142 85 20 1 0 0 0 0 320

09:00 2 1 2 8 15 35 117 72 14 2 0 0 0 0 268

10:00 0 0 2 5 17 71 114 68 15 1 0 0 0 0 293

11:00 1 2 4 5 22 42 111 73 9 1 0 0 0 0 270

12:00 PM 3 5 2 5 20 35 87 102 17 3 0 0 0 0 279

13:00 6 1 0 13 46 60 130 72 13 1 0 0 0 0 342

14:00 6 0 0 6 29 53 124 107 17 0 0 0 0 0 342

15:00 7 4 6 13 39 69 138 120 24 3 0 0 0 0 423

16:00 8 3 4 16 42 78 199 126 17 0 0 0 0 0 493

17:00 4 2 5 16 31 85 154 106 20 2 0 0 0 0 425

18:00 1 0 3 15 25 48 134 92 8 1 0 0 0 0 327

19:00 1 0 0 3 6 23 64 63 16 1 1 0 0 0 178

20:00 0 0 0 3 10 16 79 41 12 6 0 0 0 0 167

21:00 0 0 0 2 3 22 39 38 11 2 0 0 0 0 117

22:00 0 0 0 3 2 4 25 23 9 3 0 0 0 0 69

23:00 0 0 0 1 3 2 9 10 6 0 0 0 0 0 31

Totals 57 25 33 178 427 787 1916 1416 268 34 2 0 0 0 5143

1% 0% 1% 3% 8% 15% 37% 28% 5% 1% 0% 100%

21 10 13 82 171 292 734 516 98 12 1 0 0 0 1950

0% 0% 0% 2% 3% 6% 14% 10% 2% 0% 0% 38%

 07:00 11:00 07:00 07:00 10:00 07:00 07:00 08:00 05:00     07:00

 5 4 46 86 71 149 110 20 3 1    489

36 15 20 96 256 495 1182 900 170 22 1 0 0 0 3193

1% 0% 0% 2% 5% 10% 23% 17% 3% 0% 0% 62%

12:00 15:00 16:00 13:00 17:00 16:00 16:00 15:00 20:00 19:00 16:00

 5 6 16 46 85 199 126 24 6 1    493

1906 3122

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 36.8 38 43

WESTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

Campus Park Traffic Impact Study Appendix Page 83 of 940



Speed Report

 
Date: 11/6/07 Site: [808.38]   Reche Rd west of Gird Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 3 3 3 2 2 0 0 0 0 0 13

01:00 0 0 0 0 2 2 2 1 1 0 0 0 0 8

02:00 0 0 0 0 1 4 5 1 0 0 0 0 0 11

03:00 0 0 0 2 3 8 5 3 0 0 0 0 0 21

04:00 0 0 1 0 9 19 22 3 0 0 0 0 0 54

05:00 0 0 1 6 34 83 51 6 0 0 0 0 0 181

06:00 7 7 16 29 126 135 45 4 0 0 0 0 0 369

07:00 25 22 20 73 141 106 10 1 0 0 0 0 0 398

08:00 19 26 35 58 166 95 17 3 0 0 0 0 0 419

09:00 10 14 15 60 147 73 9 1 0 0 0 0 0 329

10:00 19 6 16 63 158 79 19 1 0 0 0 0 0 361

11:00 9 13 23 75 163 87 16 1 1 0 0 0 1 389

12:00 PM 9 15 17 59 145 67 4 0 0 0 0 0 0 316

13:00 17 21 28 79 150 48 5 0 0 0 0 0 0 348

14:00 26 28 25 88 136 78 10 0 0 0 0 0 0 391

15:00 63 47 45 83 172 86 11 2 0 0 0 0 0 509

16:00 65 49 46 88 146 82 15 0 1 0 0 0 0 492

17:00 38 43 37 78 133 86 11 0 0 0 0 0 0 426

18:00 14 17 6 34 85 64 23 2 0 0 0 0 0 245

19:00 6 9 6 17 65 52 10 2 0 0 0 0 0 167

20:00 3 3 2 12 57 72 10 3 0 0 0 0 0 162

21:00 0 2 2 7 53 43 15 1 0 0 0 0 0 123

22:00 0 0 0 2 10 17 10 4 1 0 0 0 0 44

23:00 0 0 0 1 2 9 7 2 0 0 0 0 0 21

Totals 330 322 341 917 2107 1398 334 43 4 0 0 0 1 5797

6% 6% 6% 16% 36% 24% 6% 1% 0% 0% 100%

89 88 127 369 953 694 203 27 2 0 0 0 1 2553

2% 2% 2% 6% 16% 12% 4% 0% 0% 0% 44%

07:00 08:00 08:00 11:00 08:00 06:00 05:00 05:00 01:00    11:00 08:00

25 26 35 75 166 135 51 6 1    1 419

241 234 214 548 1154 704 131 16 2 0 0 0 0 3244

4% 4% 4% 9% 20% 12% 2% 0% 0% 56%

16:00 16:00 16:00 14:00 15:00 15:00 18:00 22:00 16:00 15:00

65 49 46 88 172 86 23 4 1     509

2375 2769

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 30.9 32 38

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

EASTBOUND

% of Totals
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Speed Report

 
Date: 11/6/07 Site: [808.38]   Reche Rd west of Gird Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 1 0 0 0 4 10 8 3 1 0 0 0 0 27

01:00 1 0 0 1 0 2 6 3 0 0 0 0 0 13

02:00 0 0 0 0 1 3 3 3 0 1 0 0 0 11

03:00 1 0 1 0 0 2 3 2 1 0 0 0 0 10

04:00 0 0 0 1 4 3 4 2 1 1 0 0 0 16

05:00 7 0 0 0 5 16 16 8 1 0 0 0 0 53

06:00 29 10 1 6 44 52 55 27 2 0 0 0 0 226

07:00 43 8 4 41 190 132 63 12 0 0 0 0 0 493

08:00 36 10 1 30 107 105 45 5 0 0 0 0 0 339

09:00 20 4 5 31 104 112 26 3 0 0 0 0 0 305

10:00 23 4 2 31 120 97 31 4 0 0 0 0 0 312

11:00 24 3 5 48 122 113 23 7 1 1 0 0 0 347

12:00 PM 28 2 0 34 123 104 39 5 1 0 0 0 0 336

13:00 30 5 9 46 131 97 42 4 0 0 0 0 0 364

14:00 34 5 6 31 150 160 50 10 0 0 0 0 0 446

15:00 43 10 5 41 166 182 88 22 0 0 0 0 0 557

16:00 43 12 7 43 175 201 94 18 0 0 0 0 0 593

17:00 35 12 1 15 109 170 77 14 0 1 0 0 0 434

18:00 26 4 3 5 62 113 89 15 1 0 0 0 0 318

19:00 5 5 5 3 33 86 44 14 1 1 0 0 0 197

20:00 2 2 1 9 32 38 31 2 0 0 0 0 0 117

21:00 4 3 0 1 7 32 26 14 0 0 0 0 0 87

22:00 1 0 0 1 7 25 27 6 1 0 0 0 0 68

23:00 1 0 0 2 8 13 23 13 2 0 0 0 0 62

Totals 437 99 56 420 1704 1868 913 216 13 5 0 0 0 5731

8% 2% 1% 7% 30% 33% 16% 4% 0% 0% 100%

185 39 19 189 701 647 283 79 7 3 0 0 0 2152

3% 1% 0% 3% 12% 11% 5% 1% 0% 0% 38%

07:00 06:00 09:00 11:00 07:00 07:00 07:00 06:00 06:00 02:00    07:00

43 10 5 48 190 132 63 27 2 1    493

252 60 37 231 1003 1221 630 137 6 2 0 0 0 3579

4% 1% 1% 4% 18% 21% 11% 2% 0% 0% 62%

15:00 16:00 13:00 13:00 16:00 16:00 16:00 15:00 23:00 17:00 16:00

43 12 9 46 175 201 94 22 2 1    593

1928 3267

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 33.9 35 42

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

WESTBOUND

% of Totals
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Speed Report

 
Date: 11/14/07 Site: [808.37] Reche Rd btwn Wilt Rd & Gird Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 1 2 3 1 1 0 0 0 8

01:00 0 0 0 0 0 1 3 2 0 0 0 0 0 6

02:00 0 0 0 0 0 3 5 4 0 0 0 0 0 12

03:00 1 0 0 0 1 3 9 8 1 0 0 0 0 23

04:00 0 0 0 0 1 11 15 16 6 1 1 0 0 51

05:00 2 0 2 2 7 32 94 38 10 0 0 0 0 187

06:00 4 3 7 3 16 104 144 62 6 1 0 0 0 350

07:00 12 5 12 8 39 148 121 34 2 0 0 0 0 381

08:00 5 4 4 22 41 160 69 13 4 1 1 0 0 324

09:00 5 3 7 10 55 116 80 11 0 0 0 0 1 288

10:00 12 2 4 7 93 112 60 6 0 0 0 1 0 297

11:00 7 5 3 20 66 109 60 8 0 1 0 0 0 279

12:00 PM 8 2 7 18 63 107 57 6 0 0 0 0 0 268

13:00 9 0 13 10 70 86 39 5 2 0 0 0 0 234

14:00 5 4 16 4 58 98 68 14 5 0 0 0 0 272

15:00 9 3 6 15 73 118 62 19 1 0 0 0 0 306

16:00 9 8 7 8 63 120 90 17 3 1 0 0 0 326

17:00 12 5 10 12 55 135 66 12 4 1 0 0 0 312

18:00 0 0 7 6 27 56 68 19 4 0 0 0 0 187

19:00 3 1 1 2 12 46 43 19 3 2 0 0 0 132

20:00 0 1 2 0 11 39 29 12 1 1 1 1 0 98

21:00 0 1 0 1 10 29 22 16 4 1 0 0 0 84

22:00 0 0 0 1 2 10 18 6 3 0 2 0 0 42

23:00 0 0 0 1 2 3 7 3 0 0 0 0 0 16

Totals 103 47 108 150 765 1647 1231 353 60 11 5 2 1 4483

2% 1% 2% 3% 17% 37% 27% 8% 1% 0% 0% 0% 0% 100%

48 22 39 72 319 800 662 205 30 5 2 1 1 2206

1% 0% 1% 2% 7% 18% 15% 5% 1% 0% 0% 0% 0% 49%

07:00 07:00 07:00 08:00 10:00 08:00 06:00 06:00 05:00  04:00 10:00 09:00 07:00

12 5 12 22 93 160 144 62 10 1 1 1 1 381

55 25 69 78 446 847 569 148 30 6 3 1 0 2277

1% 1% 2% 2% 10% 19% 13% 3% 1% 0% 0% 0% 51%

17:00 16:00 14:00 12:00 15:00 17:00 16:00 15:00 14:00 19:00 22:00 20:00 16:00

12 8 16 18 73 135 90 19 5 2 2 1  326

2135 2197

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 37.6 38 44

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

EASTBOUND

% of Totals
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Speed Report

 
Date: 11/14/07 Site: [808.37] Reche Rd btwn Wilt Rd & Gird Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 2 2 9 8 0 0 0 0 21

01:00 0 0 0 0 0 0 6 4 1 1 1 0 1 14

02:00 1 0 0 0 0 1 10 2 2 0 0 0 0 16

03:00 0 0 0 0 0 0 2 4 4 2 0 0 0 12

04:00 1 0 0 0 0 1 4 3 7 1 1 0 0 18

05:00 4 1 0 0 0 2 16 14 14 2 1 1 0 55

06:00 9 7 1 0 10 14 59 58 12 6 1 0 0 177

07:00 21 7 0 5 15 49 108 84 13 1 1 0 0 304

08:00 12 6 4 0 13 62 96 24 3 0 0 0 0 220

09:00 6 3 1 4 15 84 46 9 1 0 0 0 0 169

10:00 16 2 2 6 61 104 45 8 0 0 0 0 0 244

11:00 10 6 1 7 36 81 69 12 6 0 0 0 0 228

12:00 PM 5 2 2 1 43 132 65 19 0 0 0 0 1 270

13:00 8 2 0 20 29 120 115 19 4 0 0 0 0 317

14:00 9 4 2 5 14 45 117 94 18 0 0 0 0 308

15:00 16 43 13 6 41 82 122 20 6 0 0 0 0 349

16:00 22 4 3 6 25 130 155 37 1 0 0 0 0 383

17:00 17 9 11 38 27 102 124 58 5 0 0 0 0 391

18:00 9 1 0 0 0 30 108 99 24 2 0 0 0 273

19:00 7 0 1 2 4 23 77 65 19 5 0 0 0 203

20:00 1 1 0 0 3 20 56 50 15 4 0 0 0 150

21:00 1 1 0 0 1 18 46 55 8 3 0 0 0 133

22:00 0 0 0 0 0 8 20 27 18 8 0 0 0 81

23:00 0 0 0 0 0 4 13 16 8 4 0 0 1 46

Totals 175 99 41 100 337 1114 1481 790 197 39 5 1 3 4382

4% 2% 1% 2% 8% 25% 34% 18% 4% 1% 0% 0% 0% 100%

80 32 9 22 150 400 463 231 71 13 5 1 1 1478

2% 1% 0% 1% 3% 9% 11% 5% 2% 0% 0% 0% 0% 34%

07:00 06:00 08:00 11:00 10:00 10:00 07:00 07:00 05:00 06:00 01:00 05:00 01:00 07:00

21 7 4 7 61 104 108 84 14 6 1 1 1 304

95 67 32 78 187 714 1018 559 126 26 0 0 2 2904

2% 2% 1% 2% 4% 16% 23% 13% 3% 1% 0% 66%

16:00 15:00 15:00 17:00 12:00 12:00 16:00 18:00 18:00 22:00 12:00 17:00

22 43 13 38 43 132 155 99 24 8   1 391

1365 2740

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 39.6 41 47

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

WESTBOUND

% of Totals
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Speed Report

 
Date: 11/14/07 Site: [808.36]   Reche Rd btwn Tecalote Rd & Wilt Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 0 2 2 2 0 0 1 7

01:00 0 0 0 0 0 1 0 1 2 1 0 0 0 5

02:00 0 0 0 0 0 0 1 4 1 2 2 0 0 10

03:00 0 0 0 1 0 1 1 7 10 3 0 1 0 24

04:00 0 0 0 1 0 0 0 9 22 6 8 2 0 48

05:00 1 1 0 1 1 2 25 41 80 22 4 1 0 179

06:00 3 4 6 4 4 8 46 108 130 25 1 0 0 339

07:00 11 21 8 19 13 25 104 114 48 4 1 0 0 368

08:00 9 7 6 38 69 76 71 20 5 1 0 0 0 302

09:00 11 3 6 6 54 115 60 5 0 0 0 0 0 260

10:00 11 5 9 10 43 122 55 18 0 0 0 0 0 273

11:00 11 2 10 19 28 76 77 19 3 1 0 0 0 246

12:00 PM 8 2 9 10 37 70 65 27 3 0 0 0 0 231

13:00 12 6 20 33 59 47 40 7 2 0 0 0 0 226

14:00 17 11 12 13 13 57 67 47 13 2 0 0 0 252

15:00 13 4 8 15 34 66 76 29 8 1 0 0 0 254

16:00 4 0 16 81 189 58 5 0 0 0 0 0 0 353

17:00 19 6 12 37 31 45 91 52 15 3 0 0 0 311

18:00 1 1 5 2 2 4 45 84 33 2 0 0 0 179

19:00 1 0 6 2 0 2 21 49 25 6 0 1 0 113

20:00 0 0 0 4 1 4 17 51 16 3 1 1 0 98

21:00 0 0 2 1 0 0 14 34 17 4 1 0 0 73

22:00 0 0 0 1 0 1 7 10 13 5 0 0 0 37

23:00 0 0 0 0 0 0 2 6 6 0 1 0 0 15

Totals 132 73 135 298 578 780 890 744 454 93 19 6 1 4203

3% 2% 3% 7% 14% 19% 21% 18% 11% 2% 0% 0% 0% 100%

57 43 45 99 212 426 440 348 303 67 16 4 1 2061

1% 1% 1% 2% 5% 10% 10% 8% 7% 2% 0% 0% 0% 49%

07:00 07:00 11:00 08:00 08:00 10:00 07:00 07:00 06:00 06:00 04:00 04:00  07:00

11 21 10 38 69 122 104 114 130 25 8 2 1 368

75 30 90 199 366 354 450 396 151 26 3 2 0 2142

2% 1% 2% 5% 9% 8% 11% 9% 4% 1% 0% 0% 51%

17:00 14:00 13:00 16:00 16:00 12:00 17:00 18:00 18:00 19:00 20:00 19:00 16:00

19 11 20 81 189 70 91 84 33 6 1 1  353

1960 2037

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 39.5 41 50

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

EASTBOUND

% of Totals
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Speed Report

 
Date: 11/14/07 Site: [808.36]   Reche Rd btwn Tecalote Rd & Wilt Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 8 6 6 0 0 0 0 20

01:00 0 0 0 0 0 1 4 3 4 1 0 2 0 15

02:00 0 0 0 1 0 4 4 5 2 0 0 0 0 16

03:00 1 0 0 0 1 1 3 1 1 2 2 0 0 12

04:00 0 0 0 0 0 3 5 2 6 1 0 0 0 17

05:00 1 9 1 0 0 4 15 12 8 5 0 0 0 55

06:00 7 13 6 0 7 24 40 54 20 7 1 1 0 180

07:00 19 25 8 13 31 35 84 70 21 1 1 1 0 309

08:00 29 20 16 25 27 51 47 7 5 0 0 0 0 227

09:00 17 8 2 6 23 41 44 18 7 0 0 0 0 166

10:00 22 17 6 11 27 48 51 24 6 1 0 0 0 213

11:00 19 9 4 16 36 45 58 19 5 1 0 0 0 212

12:00 PM 17 9 8 13 47 77 62 22 6 0 0 0 0 261

13:00 39 15 19 24 48 80 43 27 4 0 0 0 0 299

14:00 15 10 7 11 28 43 83 84 25 3 1 0 0 310

15:00 21 25 12 22 38 73 85 56 10 4 0 0 0 346

16:00 145 140 71 7 0 0 0 0 0 0 0 0 0 363

17:00 32 62 36 15 9 27 85 60 34 7 0 0 0 367

18:00 4 9 4 0 7 12 62 107 50 11 2 1 0 269

19:00 4 4 0 0 5 12 38 70 60 9 3 0 0 205

20:00 1 1 1 2 1 7 33 51 44 5 2 1 0 149

21:00 1 2 1 0 1 3 28 58 31 7 2 0 0 134

22:00 0 0 1 0 2 6 16 25 19 6 0 1 0 76

23:00 0 0 0 0 0 5 7 11 18 3 2 0 1 47

Totals 394 378 203 166 338 602 905 792 392 74 16 7 1 4268

9% 9% 5% 4% 8% 14% 21% 19% 9% 2% 0% 0% 0% 100%

115 101 43 72 152 257 363 221 91 19 4 4 0 1442

3% 2% 1% 2% 4% 6% 9% 5% 2% 0% 0% 0% 34%

08:00 07:00 08:00 08:00 11:00 08:00 07:00 07:00 07:00 06:00 03:00 01:00  07:00

29 25 16 25 36 51 84 70 21 7 2 2  309

279 277 160 94 186 345 542 571 301 55 12 3 1 2826

7% 6% 4% 2% 4% 8% 13% 13% 7% 1% 0% 0% 0% 66%

16:00 16:00 16:00 13:00 13:00 13:00 15:00 18:00 19:00 18:00 19:00 18:00 23:00 17:00

145 140 71 24 48 80 85 107 60 11 3 1 1 367

1226 2269

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 36.5 40 49

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

WESTBOUND

% of Totals

Campus Park Traffic Impact Study Appendix Page 89 of 940



Speed Report

 
Date: 12/13/07 Site: [815.02] Reche Road btwn Tecalote Dr & Old Hwy 395

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 1 0 1 2 7 3 2 0 0 0 16

01:00 0 0 0 0 1 0 1 3 3 0 0 0 0 8

02:00 0 0 0 0 0 2 2 2 4 2 1 0 0 13

03:00 0 0 0 1 1 1 4 2 1 2 0 0 0 12

04:00 0 0 0 0 0 4 10 8 5 5 0 0 0 32

05:00 0 0 0 0 7 16 44 56 25 4 0 0 0 152

06:00 5 5 1 1 16 65 121 59 13 2 0 0 0 288

07:00 4 5 4 4 28 91 126 64 9 0 0 0 0 335

08:00 8 5 4 11 52 84 101 32 4 1 0 0 0 302

09:00 3 1 4 4 33 105 84 32 4 2 0 0 0 272

10:00 4 0 2 9 37 87 85 25 3 0 0 0 0 252

11:00 2 2 8 6 23 93 77 24 1 0 0 0 0 236

12:00 PM 3 2 0 5 39 80 60 26 3 1 0 0 0 219

13:00 1 2 9 10 26 77 65 28 3 0 0 0 0 221

14:00 8 2 4 2 16 66 87 33 3 1 0 0 0 222

15:00 8 7 4 17 46 97 93 36 10 1 0 0 0 319

16:00 11 6 9 10 53 95 90 21 1 0 0 0 0 296

17:00 5 1 6 4 34 89 100 22 6 1 0 0 0 268

18:00 0 2 3 2 31 43 64 31 8 1 0 0 0 185

19:00 1 1 4 1 3 24 36 12 5 1 0 0 0 88

20:00 0 1 1 1 2 18 38 18 5 0 0 0 0 84

21:00 2 1 1 0 5 22 29 15 5 1 0 0 0 81

22:00 0 0 0 0 1 6 19 9 3 0 1 0 0 39

23:00 0 0 0 1 3 5 8 4 1 0 0 0 0 22

Totals 65 43 64 90 457 1171 1346 569 128 27 2 0 0 3962

2% 1% 2% 2% 12% 30% 34% 14% 3% 1% 0% 100%

26 18 23 37 198 549 657 314 75 20 1 0 0 1918

1% 0% 1% 1% 5% 14% 17% 8% 2% 1% 0% 48%

08:00 06:00 11:00 08:00 08:00 09:00 07:00 07:00 05:00 04:00 02:00   07:00

8 5 8 11 52 105 126 64 25 5 1   335

39 25 41 53 259 622 689 255 53 7 1 0 0 2044

1% 1% 1% 1% 7% 16% 17% 6% 1% 0% 0% 52%

16:00 15:00 13:00 15:00 16:00 15:00 17:00 15:00 15:00 12:00 22:00 15:00

11 7 9 17 53 97 100 36 10 1 1   319

1874 1980

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 39.6 40 46

EASTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 12/13/07 Site: [815.02] Reche Road btwn Tecalote Dr & Old Hwy 395

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 2 5 11 4 0 0 0 0 0 22

01:00 0 0 0 1 1 4 5 1 0 0 0 0 0 12

02:00 0 0 0 1 1 2 0 2 0 1 1 0 0 8

03:00 0 0 0 0 0 4 4 2 0 0 0 0 0 10

04:00 0 1 0 0 2 3 2 0 0 0 0 0 0 8

05:00 3 4 0 1 2 11 6 1 3 0 0 0 0 31

06:00 6 8 0 10 27 48 46 16 3 0 0 0 0 164

07:00 20 4 7 14 22 91 97 26 4 1 0 0 0 286

08:00 20 5 3 7 35 73 58 15 2 1 0 0 0 219

09:00 12 3 3 3 24 57 43 11 1 0 0 0 0 157

10:00 12 3 4 4 30 60 43 13 0 1 0 0 0 170

11:00 12 6 0 5 27 72 48 15 3 0 0 0 0 188

12:00 PM 10 3 6 10 24 83 55 13 1 1 0 0 0 206

13:00 15 1 5 9 38 87 86 16 2 2 0 0 0 261

14:00 23 4 8 21 61 117 91 28 2 1 0 0 0 356

15:00 16 8 3 15 47 104 107 31 2 0 0 0 0 333

16:00 23 15 13 17 50 112 96 31 2 0 0 0 0 359

17:00 19 7 8 4 43 143 115 21 1 1 0 0 0 362

18:00 7 2 0 1 24 84 101 45 6 0 0 0 0 270

19:00 0 2 0 1 14 79 80 21 4 3 1 0 0 205

20:00 2 1 0 1 14 63 74 23 5 2 0 0 0 185

21:00 1 2 1 2 18 52 48 18 4 0 0 0 0 146

22:00 0 0 0 3 12 34 34 15 1 0 0 0 0 99

23:00 1 0 0 0 6 26 20 7 2 1 1 0 0 64

Totals 202 79 61 130 524 1414 1270 375 48 15 3 0 0 4121

5% 2% 1% 3% 13% 34% 31% 9% 1% 0% 0% 100%

85 34 17 46 173 430 363 106 16 4 1 0 0 1275

2% 1% 0% 1% 4% 10% 9% 3% 0% 0% 0% 31%

07:00 06:00 07:00 07:00 08:00 07:00 07:00 07:00 07:00 02:00 02:00   07:00

20 8 7 14 35 91 97 26 4 1 1   286

117 45 44 84 351 984 907 269 32 11 2 0 0 2846

3% 1% 1% 2% 9% 24% 22% 7% 1% 0% 0% 69%

14:00 16:00 16:00 14:00 14:00 17:00 17:00 18:00 18:00 19:00 19:00 17:00

23 15 13 21 61 143 115 45 6 3 1   362

1156 2684

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 37.3 39 44

WESTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 11/15/07 Site: [808.40]   Steward Cyn Rd west of Old Hwy 395

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 1

01:00 0 0 0 0 0 1 0 0 0 0 0 0 0 1

02:00 0 0 0 0 0 1 0 0 0 0 0 0 0 1

03:00 0 0 0 0 0 1 0 0 0 0 0 0 0 1

04:00 0 0 0 0 1 1 1 0 0 0 0 0 0 3

05:00 0 0 0 1 3 6 3 0 0 0 0 0 0 13

06:00 0 0 0 1 4 9 6 0 0 0 0 0 0 20

07:00 1 0 0 1 6 7 0 1 1 0 0 0 0 17

08:00 0 1 0 1 2 8 3 1 1 0 0 0 0 17

09:00 0 0 2 1 4 9 3 2 0 0 1 0 0 22

10:00 1 3 2 3 7 4 3 0 0 0 0 0 0 23

11:00 0 0 4 4 8 7 2 0 0 0 0 0 0 25

12:00 PM 1 0 0 4 1 6 2 3 0 0 0 0 0 17

13:00 0 1 2 5 7 8 4 0 1 0 0 0 0 28

14:00 0 1 2 4 3 7 4 1 0 1 0 0 0 23

15:00 0 0 0 0 6 9 6 0 0 0 0 0 0 21

16:00 0 2 0 1 5 9 9 1 0 0 0 0 0 27

17:00 1 0 0 0 3 2 11 4 0 0 0 0 0 21

18:00 0 0 1 2 4 9 5 1 1 0 0 0 0 23

19:00 0 0 0 0 2 4 2 0 0 0 0 0 0 8

20:00 0 0 0 1 3 6 3 0 0 0 0 0 0 13

21:00 0 0 0 1 2 4 2 0 0 0 0 0 0 9

22:00 0 0 0 1 4 3 3 0 0 0 0 0 0 11

23:00 0 0 0 0 1 2 1 0 0 0 0 0 0 4

Totals 4 8 13 31 76 124 73 14 4 1 1 0 0 349

1% 2% 4% 9% 22% 36% 21% 4% 1% 0% 0% 100%

2 4 8 12 35 55 21 4 2 0 1 0 0 144

1% 1% 2% 3% 10% 16% 6% 1% 1% 0% 41%

07:00 10:00 11:00 11:00 11:00 06:00 06:00 09:00 07:00  09:00   11:00

1 3 4 4 8 9 6 2 1  1   25

2 4 5 19 41 69 52 10 2 1 0 0 0 205

1% 1% 1% 5% 12% 20% 15% 3% 1% 0% 59%

12:00 16:00 13:00 13:00 13:00 15:00 17:00 17:00 13:00 14:00 13:00

1 2 2 5 7 9 11 4 1 1    28

138 199

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 35.9 37 43

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

EASTBOUND

% of Totals
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Speed Report

 
Date: 11/15/07 Site: [808.40]   Steward Cyn Rd west of Old Hwy 395

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 1 2 0 0 0 0 0 0 0 3

01:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1

02:00 0 0 0 0 1 1 0 0 0 0 0 0 0 2

03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 0 0 0 0 2 3 0 0 0 0 0 0 0 5

05:00 0 0 0 1 2 1 1 0 0 0 0 0 0 5

06:00 0 1 1 3 2 4 1 0 0 0 0 0 0 12

07:00 0 0 0 1 7 5 5 2 1 0 0 0 0 21

08:00 0 0 2 3 5 2 4 2 0 0 0 0 0 18

09:00 1 0 0 1 7 8 4 1 0 0 0 0 0 22

10:00 1 0 1 4 7 5 1 0 1 0 0 0 0 20

11:00 1 0 3 1 8 5 2 0 0 0 0 0 0 20

12:00 PM 0 1 2 3 4 5 2 0 0 0 0 0 0 17

13:00 1 0 1 1 7 7 2 1 0 0 0 0 0 20

14:00 2 0 1 3 2 14 4 1 0 0 0 0 0 27

15:00 0 0 1 4 7 10 4 0 0 0 0 0 0 26

16:00 0 1 1 5 14 8 6 0 0 0 0 0 0 35

17:00 0 1 2 7 7 8 3 2 0 0 0 0 0 30

18:00 0 0 2 3 9 7 4 0 0 0 0 0 0 25

19:00 0 0 1 4 6 5 4 0 0 0 0 0 0 20

20:00 0 0 1 3 5 5 2 0 0 0 0 0 0 16

21:00 0 0 0 0 2 2 0 0 0 0 0 0 0 4

22:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1

23:00 0 0 0 0 1 3 0 0 0 0 0 0 0 4

Totals 6 4 19 47 108 110 49 9 2 0 0 0 0 354

2% 1% 5% 13% 31% 31% 14% 3% 1% 100%

3 1 7 14 43 36 18 5 2 0 0 0 0 129

1% 0% 2% 4% 12% 10% 5% 1% 1% 36%

09:00 06:00 11:00 10:00 11:00 09:00 07:00 07:00 07:00     09:00

1 1 3 4 8 8 5 2 1     22

3 3 12 33 65 74 31 4 0 0 0 0 0 225

1% 1% 3% 9% 18% 21% 9% 1% 64%

14:00 12:00 12:00 17:00 16:00 14:00 16:00 17:00 16:00

2 1 2 7 14 14 6 2      35

125 219

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 34.2 35 41

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

WESTBOUND

% of Totals
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Speed Report

 
Date: 12/11/08 Site: [94023]       Pankey Road south of Stewart Canyon Road

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1

06:00 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

07:00 0 0 0 0 0 1 0 0 0 1 0 0 0 0 2

08:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

09:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1

11:00 0 0 0 1 1 0 0 0 0 0 0 0 0 0 2

12:00 PM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1

13:00 0 0 0 0 1 0 1 0 0 0 0 0 0 0 2

14:00 0 0 1 0 0 1 0 0 1 0 0 0 0 0 3

15:00 1 1 0 0 1 0 0 0 0 0 0 0 0 0 3

16:00 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

17:00 1 0 0 0 1 0 0 0 0 0 0 0 0 0 2

18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

19:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

21:00 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1

22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Totals 2 1 2 3 5 2 2 1 1 1 0 0 0 0 20

10% 5% 10% 15% 25% 10% 10% 5% 5% 5% 100%

0 0 0 2 1 1 1 1 0 1 0 0 0 0 7

10% 5% 5% 5% 5% 5% 35%

   06:00 11:00 07:00 10:00 05:00  07:00     07:00

   1 1 1 1 1  1     2

2 1 2 1 4 1 1 0 1 0 0 0 0 0 13

10% 5% 10% 5% 20% 5% 5% 5% 65%

15:00 12:00 16:00 13:00 14:00 13:00 14:00 14:00

 1 1 1 1 1 1  1      3

7 8

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 27.1 27 40

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

NORTHBOUND

% of Totals
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Speed Report

 
Date: 12/11/08 Site: [94023]       Pankey Road south of Stewart Canyon Road

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1

06:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1

08:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

09:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 0 0 0 0 1 0 1 0 0 0 0 0 0 0 2

11:00 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2

12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13:00 0 0 0 0 0 1 1 0 1 0 0 0 0 0 3

14:00 0 0 1 0 0 1 0 0 0 0 0 0 0 0 2

15:00 0 0 2 0 1 0 0 0 0 0 0 0 0 0 3

16:00 0 0 0 0 1 0 1 0 0 0 0 0 0 0 2

17:00 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1

18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

19:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20:00 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1

21:00 0 0 0 0 1 1 0 0 0 0 0 0 0 0 2

22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Totals 1 0 3 2 5 3 5 0 1 0 0 0 0 0 20

5% 15% 10% 25% 15% 25% 5% 100%

0 0 0 2 2 0 2 0 0 0 0 0 0 0 6

10% 10% 10% 30%

   11:00 05:00  07:00        10:00

   2 1  1        2

1 0 3 0 3 3 3 0 1 0 0 0 0 0 14

5% 15% 15% 15% 15% 5% 70%

15:00 15:00 13:00 13:00 13:00 13:00

  2  1 1 1  1      3

6 10

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 28.6 29 38

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

SOUTHBOUND

% of Totals
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Speed Report

 
Date: 11/6/07 Site: [808.39]   Pankey Rd btwn Pala Rd & Dulin Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 2 0 0 0 0 0 0 0 0 0 2

01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1

03:00 0 0 0 1 0 0 0 0 0 0 0 0 0 1

04:00 0 0 2 2 1 0 0 0 0 0 0 0 0 5

05:00 0 1 3 15 0 0 0 0 0 0 0 0 0 19

06:00 0 1 10 17 5 0 0 0 0 0 0 0 0 33

07:00 1 2 12 18 5 0 0 0 0 0 0 0 0 38

08:00 0 4 13 13 4 0 0 0 0 0 0 0 0 34

09:00 0 0 10 10 5 0 0 0 0 0 0 0 0 25

10:00 0 0 8 13 2 0 0 0 0 0 0 0 0 23

11:00 0 0 4 16 3 0 0 0 0 0 0 0 0 23

12:00 PM 0 1 6 15 3 0 0 0 0 0 0 0 0 25

13:00 0 0 9 14 1 0 0 0 0 0 0 0 0 24

14:00 0 2 6 20 2 0 0 0 0 0 0 0 0 30

15:00 1 1 8 13 4 1 0 0 0 0 0 0 0 28

16:00 0 2 4 13 3 0 0 0 0 0 0 0 0 22

17:00 0 0 5 14 4 1 0 0 0 0 0 0 0 24

18:00 0 0 1 8 3 1 0 0 0 0 0 0 0 13

19:00 0 0 4 10 4 0 1 0 0 0 0 0 0 19

20:00 0 0 1 6 4 0 0 0 0 0 0 0 0 11

21:00 0 0 1 3 3 0 0 0 0 0 0 0 0 7

22:00 0 1 0 4 1 0 0 0 0 0 0 0 0 6

23:00 0 0 1 3 0 0 0 0 0 0 0 0 0 4

Totals 2 15 108 230 58 3 1 0 0 0 0 0 0 417

0% 4% 26% 55% 14% 1% 0% 100%

1 8 62 107 26 0 0 0 0 0 0 0 0 204

0% 2% 15% 26% 6% 49%

07:00 08:00 08:00 07:00 06:00         07:00

1 4 13 18 5         38

1 7 46 123 32 3 1 0 0 0 0 0 0 213

0% 2% 11% 29% 8% 1% 0% 51%

15:00 14:00 13:00 14:00 15:00 15:00 19:00 14:00

1 2 9 20 4 1 1       30

195 205

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 26.6 27 30

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

NORTHBOUND

% of Totals
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Speed Report

 
Date: 11/6/07 Site: [808.39]   Pankey Rd btwn Pala Rd & Dulin Rd

5 15 20 25 30 35 40 45 50 55 60 65 70

Time 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 1 0 5 1 0 0 0 0 0 0 0 0 7

01:00 0 0 1 1 0 1 0 0 0 0 0 0 0 3

02:00 0 0 0 2 2 0 0 0 0 0 0 0 0 4

03:00 0 0 0 1 0 0 0 0 0 0 0 0 0 1

04:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1

05:00 0 0 0 3 0 0 0 0 0 0 0 0 0 3

06:00 0 3 3 9 2 0 0 0 0 0 0 0 0 17

07:00 0 3 6 14 3 1 0 0 0 0 0 0 0 27

08:00 1 0 2 11 3 0 0 0 0 0 0 0 0 17

09:00 0 0 2 5 1 0 0 0 0 0 0 0 0 8

10:00 0 0 5 12 1 0 0 0 0 0 0 0 0 18

11:00 0 0 4 10 1 0 0 0 0 0 0 0 0 15

12:00 PM 0 0 4 14 6 0 0 0 0 0 0 0 0 24

13:00 0 1 3 13 0 0 0 0 0 0 0 0 0 17

14:00 0 0 9 11 3 1 0 0 0 0 0 0 0 24

15:00 0 0 13 19 5 2 0 0 0 0 0 0 0 39

16:00 0 4 14 25 13 0 0 0 0 0 0 0 0 56

17:00 0 0 8 25 7 0 0 0 0 0 0 0 0 40

18:00 0 0 17 30 3 0 0 0 0 0 0 0 0 50

19:00 0 0 11 25 5 0 0 0 0 0 0 0 0 41

20:00 0 0 6 21 5 0 0 0 0 0 0 0 0 32

21:00 0 2 4 19 4 0 0 0 0 0 0 0 0 29

22:00 0 1 5 7 2 0 0 0 0 0 0 0 0 15

23:00 0 0 1 2 3 1 0 0 0 0 0 0 0 7

Totals 1 15 119 284 70 6 0 0 0 0 0 0 0 495

0% 3% 24% 57% 14% 1% 100%

1 7 24 73 14 2 0 0 0 0 0 0 0 121

0% 1% 5% 15% 3% 0% 24%

08:00 06:00 07:00 07:00 07:00 01:00        07:00

1 3 6 14 3 1        27

0 8 95 211 56 4 0 0 0 0 0 0 0 374

2% 19% 43% 11% 1% 76%

16:00 18:00 18:00 16:00 15:00 16:00

 4 17 30 13 2        56

113 366

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 26.8 27 30

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM

SOUTHBOUND

% of Totals
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Speed Report

 
Date: 8/28/08 Site: [90101-1]    Pala Mesa Dr btwn Old Hwy 395 & Wilt Rd/Sumac Rd 

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 0 0 0 1 2 0 0 0 0 0 0 0 0 0 3

04:00 0 0 0 0 1 1 0 0 0 0 0 0 0 0 2

05:00 1 0 0 3 5 4 0 0 0 0 0 0 0 0 13

06:00 0 2 0 2 12 5 0 0 0 0 0 0 0 0 21

07:00 0 1 0 4 9 7 2 0 0 0 0 0 0 0 23

08:00 0 0 2 6 12 4 2 0 0 0 0 0 0 0 26

09:00 0 0 2 6 7 5 0 0 0 0 0 0 0 0 20

10:00 0 1 3 5 6 0 1 0 0 0 0 0 0 0 16

11:00 0 0 3 6 5 4 0 0 0 0 0 0 0 0 18

12:00 PM 0 1 3 11 4 3 1 0 0 0 0 0 0 0 23

13:00 0 0 1 10 6 5 0 2 0 0 0 0 0 0 24

14:00 0 1 3 8 5 1 0 0 0 0 0 0 0 0 18

15:00 0 0 7 7 8 2 0 0 0 0 0 0 0 0 24

16:00 1 0 1 3 10 5 1 0 0 0 0 0 0 0 21

17:00 0 0 4 5 5 6 0 0 0 0 0 0 0 0 20

18:00 0 0 0 4 3 1 0 0 0 0 0 0 0 0 8

19:00 0 0 3 5 3 2 0 0 0 0 0 0 0 0 13

20:00 1 0 2 1 0 1 1 0 0 0 0 0 0 0 6

21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

22:00 0 0 0 0 1 1 0 0 0 0 0 0 0 0 2

23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Totals 3 6 34 87 104 57 8 2 0 0 0 0 0 0 301

1% 2% 11% 29% 35% 19% 3% 1% 100%

1 4 10 33 59 30 5 0 0 0 0 0 0 0 142

0% 1% 3% 11% 20% 10% 2% 47%

 06:00 10:00 08:00 06:00 07:00 07:00        08:00

 2 3 6 12 7 2        26

2 2 24 54 45 27 3 2 0 0 0 0 0 0 159

1% 1% 8% 18% 15% 9% 1% 1% 53%

12:00 15:00 12:00 16:00 17:00 12:00 13:00 13:00

 1 7 11 10 6 1 2       24

127 131

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 25.7 26 32

EASTBOUND

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Speed Report

 
Date: 8/28/08 Site: [90101-2]    Pala Mesa Dr btwn Old Hwy 395 & Wilt Rd/Sumac Rd 

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time 9 14 19 24 29 34 39 44 49 54 59 64 69 74+ Total
00:00 AM 0 0 0 0 0 0 1 0 0 1 0 0 0 0 2

01:00 0 0 0 0 1 0 0 0 1 0 0 0 0 0 2

02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1

05:00 0 0 0 1 0 1 0 0 0 0 0 0 0 0 2

06:00 0 0 0 4 0 0 0 0 0 0 0 0 0 0 4

07:00 0 1 3 7 7 1 0 0 0 0 0 0 0 0 19

08:00 0 0 5 4 4 5 2 0 0 0 0 0 0 0 20

09:00 2 0 0 5 4 0 3 0 0 0 0 0 0 0 14

10:00 0 1 3 2 1 3 1 0 0 0 0 0 0 0 11

11:00 0 0 2 2 4 3 2 1 0 0 0 0 0 0 14

12:00 PM 0 1 1 6 8 7 3 0 0 0 0 0 0 0 26

13:00 0 1 2 5 7 9 1 0 0 0 0 0 0 0 25

WESTBOUND

13:00 0 1 2 5 7 9 1 0 0 0 0 0 0 0 25

14:00 1 1 4 3 10 7 2 1 0 0 0 0 0 0 29

15:00 1 0 2 2 8 4 5 1 1 0 0 0 0 0 24

16:00 0 2 2 5 9 3 2 0 0 0 0 0 0 0 23

17:00 0 0 2 5 7 7 3 1 0 0 0 0 0 0 25

18:00 0 0 0 3 6 4 1 1 0 0 0 0 0 0 15

19:00 0 0 0 2 2 2 5 2 0 0 0 0 0 0 13

20:00 0 1 1 2 5 4 1 0 0 0 0 0 0 0 14

21:00 0 0 3 4 4 2 0 0 0 0 0 0 0 0 13

22:00 0 0 0 3 0 1 0 0 0 0 0 0 0 0 4

23:00 0 0 0 0 0 0 1 0 0 1 0 0 0 1 3

Totals 4 8 30 65 87 63 34 7 2 2 0 0 0 1 303

1% 3% 10% 21% 29% 21% 11% 2% 1% 1% 0% 100%

2 2 13 25 21 13 10 1 1 1 0 0 0 0 89

1% 1% 4% 8% 7% 4% 3% 0% 0% 0% 29%

 07:00 08:00 07:00 07:00 08:00 09:00 11:00 01:00      08:00

 1 5 7 7 5 3 1 1 1     20

2 6 17 40 66 50 24 6 1 1 0 0 0 1 214

1% 2% 6% 13% 22% 17% 8% 2% 0% 0% 0% 71%

16:00 14:00 12:00 14:00 13:00 15:00 19:00 15:00 23:00 23:00 14:00

 2 4 6 10 9 5 2 1 1    1 29

72 188

Average 
Speed

50th 
Percentile 85th Percentile

Report Generated by "Turning Point Traffic Service" all rights reserved 27.6 28 35

% of Totals

PM Peak Hour

Volume

% AM

AM Peak Hour

Volume

% PM
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Appendix D 
 
Count Data, Caltrans’ Factors, and pictures of current SR-76 widening 
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Location:     Via Monserate & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 0 0 0 0 22 0 5 0 0 94 0 0 0 248 6 0 375
7:15 0 0 0 0 17 0 10 0 1 134 0 0 0 210 5 0 377
7:30 0 0 0 0 16 0 3 0 2 136 0 0 0 269 9 0 435
7:45 0 0 0 0 15 0 7 0 1 177 0 0 0 252 2 0 454

Total 0 0 0 0 70 0 25 0 4 541 0 0 0 979 22 0 1641

8:00 0 0 0 0 6 0 1 0 5 173 0 0 0 177 7 0 369
8:15 0 0 0 0 14 0 10 0 3 142 0 0 0 171 4 0 344
8:30 0 0 0 0 8 0 1 0 1 129 0 0 0 173 6 0 318
8:45 0 0 0 0 4 0 4 0 3 52 0 0 0 88 2 0 153

Total 0 0 0 0 32 0 16 0 12 496 0 0 0 609 19 0 1184

Grand Total 0 0 0 0 102 0 41 0 16 1037 0 0 0 1588 41 0 2825
Approach% - - - - 71.3 - 28.7 - 1.5 98.5 - - - 97.5 2.5 -

Total% - - - - 3.6 - 1.5 - 0.6 36.7 - - - 56.2 1.5 -

Volume -     -     -     -     70      -     25      -     4        541    -     -     -     979    22      -     1,641         
Approach% - - - - 73.7   - 26.3   - 0.7     99.3   - - - 97.8   2.2     -

Total% - - - - 4.3     - 1.5     - 0.2     33.0   - - - 59.7   1.3     -
PHF ###### 0.88   0.77   0.90   

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-01-1

 Via Monserate Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #04 Start Date: 12/18/2008
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Location:     Via Monserate & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 0 0 0 0 13 0 7 0 6 212 0 0 0 213 18 0 469
16:15 0 0 0 0 14 0 3 0 7 213 0 0 0 192 10 0 439
16:30 0 0 0 0 6 0 2 0 4 242 0 0 0 186 15 0 455
16:45 0 0 0 0 8 0 3 0 5 260 0 0 0 206 10 0 492
Total 0 0 0 0 41 0 15 0 22 927 0 0 0 797 53 0 1855

17:00 0 0 0 0 19 0 2 0 2 220 0 0 0 202 15 0 460
17:15 0 0 0 0 13 0 0 0 2 246 0 0 0 173 13 0 447
17:30 0 0 0 0 12 0 2 0 4 234 0 0 0 188 7 0 447
17:45 0 0 0 0 4 0 3 0 4 188 0 0 0 151 10 0 360
Total 0 0 0 0 48 0 7 0 12 888 0 0 0 714 45 0 1714

Grand Total 0 0 0 0 89 0 22 0 34 1815 0 0 0 1511 98 0 3569
Approach% - - - - 80.2 - 19.8 - 1.8 98.2 - - - 93.9 6.1 -

Total% - - - - 2.5 - 0.6 - 1.0 50.9 - - - 42.3 2.7 -

Volume -     -     -     -     41      -     15      -     22      927    -     -     -     797    53      -     1,855         
Approach% - - - - 73.2   - 26.8   - 2.3     97.7   - - - 93.8   6.2     -

Total% - - - - 2.2     - 0.8     - 1.2     50.0   - - - 43.0   2.9     -
PHF ###### 0.70   0.90   0.92   

File Name: 941-01-2

 Via Monserate Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #04 Start Date: 12/18/2008

Peak hour analysis for the period 16:00 to 16:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Gird Road & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 0 0 0 0 13 0 18 0 25 94 0 0 0 194 6 0 350
7:15 0 0 0 0 14 0 28 0 22 141 0 0 0 185 10 0 400
7:30 0 0 0 0 14 0 34 0 22 134 0 0 0 243 4 0 451
7:45 0 0 0 0 14 0 25 0 18 165 0 0 0 184 10 0 416

Total 0 0 0 0 55 0 105 0 87 534 0 0 0 806 30 0 1617

8:00 0 0 0 0 17 0 16 0 13 149 0 0 0 169 5 0 369
8:15 0 0 0 0 11 0 20 0 21 136 0 0 0 157 9 0 354
8:30 0 0 0 0 12 0 17 0 15 148 0 0 0 167 5 0 364
8:45 0 0 0 0 13 0 15 0 9 115 0 0 0 136 13 0 301

Total 0 0 0 0 53 0 68 0 58 548 0 0 0 629 32 0 1388

Grand Total 0 0 0 0 108 0 173 0 145 1082 0 0 0 1435 62 0 3005
Approach% - - - - 38.4 - 61.6 - 11.8 88.2 - - - 95.9 4.1 -

Total% - - - - 3.6 - 5.8 - 4.8 36.0 - - - 47.8 2.1 -

Volume -     -     -     -     59      -     103    -     75      589    -     -     -     781    29      -     1,636         
Approach% - - - - 36.4   - 63.6   - 11.3   88.7   - - - 96.4   3.6     -

Total% - - - - 3.6     - 6.3     - 4.6     36.0   - - - 47.7   1.8     -
PHF ###### 0.84   0.91   0.82   

File Name: 941-02-1

 Gird Road Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #12 Start Date: 12/18/2008

Peak hour analysis for the period 07:15 to 08:00

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Gird Road & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 0 0 0 0 7 0 17 0 14 195 0 0 0 202 20 0 455
16:15 0 0 0 0 12 0 15 0 24 202 0 0 0 216 24 0 493
16:30 0 0 0 0 15 0 12 0 17 216 0 0 0 200 13 0 473
16:45 0 0 0 0 6 0 13 0 31 223 0 0 0 201 16 0 490
Total 0 0 0 0 40 0 57 0 86 836 0 0 0 819 73 0 1911

17:00 0 0 0 0 9 0 16 0 24 219 0 0 0 197 15 0 480
17:15 0 0 0 0 15 0 10 0 28 221 0 0 0 179 20 0 473
17:30 0 0 0 0 14 0 17 1 28 211 0 0 0 207 17 0 494
17:45 0 0 0 0 13 0 17 0 21 171 0 0 0 184 16 0 422
Total 0 0 0 0 51 0 60 1 101 822 0 0 0 767 68 0 1869

Grand Total 0 0 0 0 91 0 117 1 187 1658 0 0 0 1586 141 0 3780
Approach% - - - - 43.5 - 56.0 0.5 10.1 89.9 - - - 91.8 8.2 -

Total% - - - - 2.4 - 3.1 0.0 4.9 43.9 - - - 42.0 3.7 -

Volume -     -     -     -     44      -     56      1        111    874    -     -     -     784    68      -     1,937         
Approach% - - - - 43.6   - 55.4   1.0     11.3   88.7   - - - 92.0   8.0     -

Total% - - - - 2.3     - 2.9     0.1     5.7     45.1   - - - 40.5   3.5     -
PHF ###### 0.79   0.97   0.95   

File Name: 941-02-2

 Gird Road Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #05 Start Date: 12/18/2008

Peak hour analysis for the period 16:45 to 17:30

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Sage Road & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 0 0 0 0 1 0 3 0 0 120 0 0 0 214 0 0 338
7:15 0 0 0 0 1 0 1 0 0 151 0 0 0 203 0 0 356
7:30 0 0 0 0 1 0 5 0 0 164 0 0 0 235 0 0 405
7:45 0 0 0 0 2 0 1 0 1 168 0 0 0 193 1 0 366

Total 0 0 0 0 5 0 10 0 1 603 0 0 0 845 1 0 1465

8:00 0 0 0 0 0 0 1 0 1 166 0 0 0 160 1 0 329
8:15 0 0 0 0 0 0 2 0 2 149 0 0 0 171 3 0 327
8:30 0 0 0 0 4 0 1 0 1 160 0 0 0 172 2 0 340
8:45 0 0 0 0 3 0 2 0 3 116 0 0 0 142 1 0 267

Total 0 0 0 0 7 0 6 0 7 591 0 0 0 645 7 0 1263

Grand Total 0 0 0 0 12 0 16 0 8 1194 0 0 0 1490 8 0 2728
Approach% - - - - 42.9 - 57.1 - 0.7 99.3 - - - 99.5 0.5 -

Total% - - - - 0.4 - 0.6 - 0.3 43.8 - - - 54.6 0.3 -

Volume -     -     -     -     5        -     10      -     1        603    -     -     -     845    1        -     1,465         
Approach% - - - - 33.3   - 66.7   - 0.2     99.8   - - - 99.9   0.1     -

Total% - - - - 0.3     - 0.7     - 0.1     41.2   - - - 57.7   0.1     -
PHF ###### 0.63   0.89   0.90   

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-03-1

 Sage Road Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #14 Start Date: 12/18/2008
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Location:     Sage Road & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 0 0 0 0 2 0 1 0 1 207 0 0 0 217 0 0 428
16:15 0 0 0 0 3 0 2 0 1 216 0 0 0 229 0 0 451
16:30 0 0 0 0 2 0 0 0 2 233 0 0 0 210 1 0 448
16:45 0 0 0 0 0 0 0 0 4 229 0 0 0 215 1 0 449
Total 0 0 0 0 7 0 3 0 8 885 0 0 0 871 2 0 1776

17:00 0 0 0 0 1 0 7 0 1 234 0 0 0 200 2 0 445
17:15 0 0 0 0 2 0 1 0 3 224 0 0 0 195 3 0 428
17:30 0 0 0 0 1 0 1 0 0 234 0 0 0 216 1 0 453
17:45 0 0 0 0 1 0 0 0 0 191 0 0 0 197 2 0 391
Total 0 0 0 0 5 0 9 0 4 883 0 0 0 808 8 0 1717

Grand Total 0 0 0 0 12 0 12 0 12 1768 0 0 0 1679 10 0 3493
Approach% - - - - 50.0 - 50.0 - 0.7 99.3 - - - 99.4 0.6 -

Total% - - - - 0.3 - 0.3 - 0.3 50.6 - - - 48.1 0.3 -

Volume -     -     -     -     6        -     9        -     8        912    -     -     -     854    4        -     1,793         
Approach% - - - - 40.0   - 60.0   - 0.9     99.1   - - - 99.5   0.5     -

Total% - - - - 0.3     - 0.5     - 0.4     50.9   - - - 47.6   0.2     -
PHF ###### 0.47   0.98   0.94   

Peak hour analysis for the period 16:15 to 17:00

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-03-2

 Sage Road Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #14 Start Date: 12/18/2008
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Location:     Old Highway 395 & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 29 20 10 0 49 15 12 0 11 95 6 0 14 171 25 0 457
7:15 32 15 13 1 62 14 11 0 14 140 12 0 10 131 26 1 480
7:30 22 19 10 0 61 18 13 0 10 142 16 0 14 145 18 0 488
7:45 25 16 24 0 76 27 7 0 12 126 28 0 15 131 20 0 507

Total 108 70 57 1 248 74 43 0 47 503 62 0 53 578 89 1 1932

8:00 17 20 18 0 56 17 11 0 14 125 21 0 12 137 12 0 460
8:15 11 24 15 0 49 11 13 0 7 124 14 0 7 126 10 0 411
8:30 13 13 16 0 56 12 7 0 6 105 9 0 15 112 21 1 385
8:45 12 16 16 0 39 16 7 0 14 96 7 0 12 103 19 0 357

Total 53 73 65 0 200 56 38 0 41 450 51 0 46 478 62 1 1613

Grand Total 161 143 122 1 448 130 81 0 88 953 113 0 99 1056 151 2 3545
Approach% 37.7 33.5 28.6 0.2 68.0 19.7 12.3 - 7.6 82.6 9.8 - 7.6 80.7 11.5 0.2

Total% 4.5 4.0 3.4 0.0 12.6 3.7 2.3 - 2.5 26.9 3.2 - 2.8 29.8 4.3 0.1

Volume 96      70      65      1        255    76      42      -     50      533    77      -     51      544    76      1        1,935         
Approach% 41.4   30.2   28.0   0.4     68.4   20.4   11.3   - 7.6     80.8   11.7   - 7.6     81.0   11.3   0.1     

Total% 5.0     3.6     3.4     0.1     13.2   3.9     2.2     - 2.6     27.5   4.0     - 2.6     28.1   3.9     0.1     
PHF 0.89   0.85   0.98   0.95   

Peak hour analysis for the period 07:15 to 08:00

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-04-1

Old Highway 395 Old Highway 395 Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5114 Sea Mist Court, San Diego, CA  92121

Counted By: Emp. #01 Start Date: 01/06/2009
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Location:     Old Highway 395 & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 21 27 18 0 45 19 16 0 16 197 16 0 19 159 56 3 609
16:15 25 22 19 0 47 21 17 0 15 201 16 0 18 147 42 4 590
16:30 14 23 12 0 49 12 10 0 15 209 21 0 9 167 62 3 603
16:45 13 27 11 1 40 17 12 0 25 173 22 0 14 126 76 1 556
Total 73 99 60 1 181 69 55 0 71 780 75 0 60 599 236 11 2358

17:00 12 32 21 0 41 14 13 0 16 181 20 0 16 180 55 0 601
17:15 16 17 9 0 59 19 14 0 41 158 13 0 26 141 52 2 565
17:30 14 20 9 0 49 23 11 0 15 180 17 0 14 168 52 0 572
17:45 9 19 16 0 41 25 7 0 9 167 19 0 18 141 46 0 517
Total 51 88 55 0 190 81 45 0 81 686 69 0 74 630 205 2 2255

Grand Total 124 187 115 1 371 150 100 0 152 1466 144 0 134 1229 441 13 4613
Approach% 29.0 43.8 26.9 0.2 59.7 24.2 16.1 - 8.6 83.2 8.2 - 7.4 67.6 24.3 0.7

Total% 2.7 4.1 2.5 0.0 8.0 3.3 2.2 - 3.3 31.8 3.1 - 2.9 26.6 9.6 0.3

Volume 73      99      60      1        181    69      55      -     71      780    75      -     60      599    236    11      2,358         
Approach% 31.3   42.5   25.8   0.4     59.3   22.6   18.0   - 7.7     84.2   8.1     - 6.6     66.1   26.0   1.2     

Total% 3.1     4.2     2.5     0.0     7.7     2.9     2.3     - 3.0     33.1   3.2     - 2.5     25.4   10.0   0.5     
PHF 0.88   0.90   0.94   0.94   

File Name: 941-04-2

Old Highway 395 Old Highway 395 Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5114 Sea Mist Court, San Diego, CA  92121

Counted By: Emp. #01 Start Date: 01/06/2009

Peak hour analysis for the period 16:00 to 16:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     I-15 Southbound Ramps & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 0 0 0 0 11 0 153 0 0 103 75 0 11 63 0 0 416
7:15 0 0 0 1 14 1 131 0 0 113 91 0 9 60 0 0 419
7:30 0 0 0 0 18 0 161 0 0 127 73 0 19 64 0 0 462
7:45 0 0 0 0 5 0 106 0 0 135 58 0 15 55 0 0 374

Total 0 0 0 1 48 1 551 0 0 478 297 0 54 242 0 0 1671

8:00 0 0 0 0 13 0 96 1 0 128 48 0 13 48 0 0 346
8:15 0 0 0 0 16 0 110 0 0 115 64 1 16 48 0 0 369
8:30 0 0 0 0 18 2 105 0 0 136 62 0 12 65 0 0 400
8:45 0 0 0 0 22 1 99 0 0 100 62 0 17 49 0 0 350

Total 0 0 0 0 69 3 410 1 0 479 236 1 58 210 0 0 1465

Grand Total 0 0 0 1 117 4 961 1 0 957 533 1 112 452 0 0 3136
Approach% - - - 100.0 10.8 0.4 88.7 0.1 - 64.2 35.7 0.1 19.9 80.1 - -

Total% - - - 0.0 3.7 0.1 30.6 0.0 - 30.5 17.0 0.0 3.6 14.4 - -

Volume -     -     -     1        48      1        551    -     -     478    297    -     54      242    -     -     1,671         
Approach% - - - 100.0 8.0     0.2     91.8   - - 61.7   38.3   - 18.2   81.8   - -

Total% - - - 0.1     2.9     0.1     33.0   - - 28.6   17.8   - 3.2     14.5   - -
PHF 0.25   0.84   0.95   0.89   

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-06-1

I-15 Southbound On Ramp I-15 Southbound Off Ramp Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #06 Start Date: 12/18/2008
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Location:     I-15 Southbound Ramps & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 0 0 0 0 12 1 99 0 0 157 50 0 33 118 0 0 470
16:15 0 0 0 0 11 0 126 0 0 161 37 0 33 98 0 0 466
16:30 0 0 0 0 14 2 113 0 0 169 75 0 39 118 0 0 530
16:45 0 0 0 0 14 0 109 0 3 183 57 0 30 157 0 0 553
Total 0 0 0 0 51 3 447 0 3 670 219 0 135 491 0 0 2019

17:00 0 0 0 0 24 1 94 0 5 178 69 0 24 137 0 0 532
17:15 0 0 0 0 19 2 117 0 0 187 72 0 32 144 0 0 573
17:30 0 0 0 0 22 0 107 0 0 163 79 0 27 119 0 0 517
17:45 0 0 0 0 10 0 86 0 0 164 47 0 13 110 0 0 430
Total 0 0 0 0 75 3 404 0 5 692 267 0 96 510 0 0 2052

Grand Total 0 0 0 0 126 6 851 0 8 1362 486 0 231 1001 0 0 4071
Approach% - - - - 12.8 0.6 86.6 - 0.4 73.4 26.2 - 18.8 81.3 - -

Total% - - - - 3.1 0.1 20.9 - 0.2 33.5 11.9 - 5.7 24.6 - -

Volume -     -     -     -     71      5        433    -     8        717    273    -     125    556    -     -     2,188         
Approach% - - - - 13.9   1.0     85.1   - 0.8     71.8   27.4   - 18.4   81.6   - -

Total% - - - - 3.2     0.2     19.8   - 0.4     32.8   12.5   - 5.7     25.4   - -
PHF ###### 0.92   0.96   0.91   

File Name: 941-06-2

I-15 Southbound On Ramp I-15 Southbound Off Ramp Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #06 Start Date: 12/18/2008

Peak hour analysis for the period 16:30 to 17:15

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     I-15 Northbound Ramps & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 41 0 21 0 0 0 0 0 92 25 0 0 0 32 2 0 213
7:15 31 0 27 0 0 0 0 0 96 40 0 0 0 39 13 0 246
7:30 29 0 32 0 0 0 0 0 100 55 0 0 0 63 13 1 292
7:45 38 0 29 0 0 0 0 0 102 47 0 0 0 36 16 0 268

Total 139 0 109 0 0 0 0 0 390 167 0 0 0 170 44 1 1019

8:00 37 0 26 0 0 0 0 0 108 43 0 0 0 30 4 0 248
8:15 30 0 29 0 0 0 0 0 95 49 0 0 0 38 8 1 249
8:30 45 2 25 0 0 0 0 0 90 46 0 0 0 39 10 0 257
8:45 34 0 42 0 0 0 0 0 83 47 0 0 0 34 11 0 251

Total 146 2 122 0 0 0 0 0 376 185 0 0 0 141 33 1 1005

Grand Total 285 2 231 0 0 0 0 0 766 352 0 0 0 311 77 2 2024
Approach% 55.0 0.4 44.6 - - - - - 68.5 31.5 - - - 79.7 19.7 0.5

Total% 14.1 0.1 11.4 - - - - - 37.8 17.4 - - - 15.4 3.8 0.1

Volume 134    -     116    -     -     -     -     -     405    194    -     -     -     167    41      2        1,057         
Approach% 53.6   - 46.4   - - - - - 67.6   32.4   - - - 79.5   19.5   1.0     

Total% 12.7   - 11.0   - - - - - 38.3   18.4   - - - 15.8   3.9     0.2     
PHF 0.93   ###### 0.97   0.68   

File Name: 941-07-1

I-15 Northbound Off Ramp I-15 Northbound On Ramp Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #03 Start Date: 12/18/2008

Peak hour analysis for the period 07:30 to 08:15

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     I-15 Northbound Ramps & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 59 0 17 0 0 0 0 0 135 43 0 0 0 64 17 0 335
16:15 71 1 26 0 0 0 0 0 130 48 0 0 0 63 13 0 352
16:30 92 0 31 0 0 0 0 0 134 56 0 0 0 77 16 0 406
16:45 106 2 30 0 0 0 0 0 140 52 0 0 0 95 15 0 440
Total 328 3 104 0 0 0 0 0 539 199 0 0 0 299 61 0 1533

17:00 84 1 29 0 0 0 0 0 158 51 0 0 0 85 13 0 421
17:15 98 0 29 0 0 0 0 0 157 57 0 0 0 84 11 0 436
17:30 92 1 33 0 0 0 0 0 139 53 0 0 0 87 11 0 416
17:45 94 0 42 0 0 0 0 0 142 44 0 0 0 49 13 0 384
Total 368 2 133 0 0 0 0 0 596 205 0 0 0 305 48 0 1657

Grand Total 696 5 237 0 0 0 0 0 1135 404 0 0 0 604 109 0 3190
Approach% 74.2 0.5 25.3 - - - - - 73.7 26.3 - - - 84.7 15.3 -

Total% 21.8 0.2 7.4 - - - - - 35.6 12.7 - - - 18.9 3.4 -

Volume 380    4        121    -     -     -     -     -     594    213    -     -     -     351    50      -     1,713         
Approach% 75.2   0.8     24.0   - - - - - 73.6   26.4   - - - 87.5   12.5   -

Total% 22.2   0.2     7.1     - - - - - 34.7   12.4   - - - 20.5   2.9     -
PHF 0.91   ###### 0.94   0.91   

Peak hour analysis for the period 16:45 to 17:30

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-07-2

I-15 Northbound Off Ramp I-15 Northbound On Ramp Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #03 Start Date: 12/18/2008

Campus Park Traffic Impact Study Appendix Page 115 of 940
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Location:     Rice Canyon Road & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 0 0 0 0 0 0 7 0 1 40 0 0 0 45 0 0 93
7:15 0 0 0 0 3 0 5 0 1 58 0 0 0 48 2 0 117
7:30 0 0 0 0 4 0 10 0 4 88 0 0 0 52 3 0 161
7:45 0 0 0 0 2 0 4 0 1 65 0 0 0 44 6 0 122

Total 0 0 0 0 9 0 26 0 7 251 0 0 0 189 11 0 493

8:00 0 0 0 0 4 0 2 0 4 68 0 0 0 25 1 0 104
8:15 0 0 0 0 2 0 5 0 0 79 0 0 0 44 0 0 130
8:30 0 0 0 0 1 0 2 0 1 56 0 0 0 53 1 0 114
8:45 0 0 0 0 1 0 2 0 1 56 0 0 0 38 1 0 99

Total 0 0 0 0 8 0 11 0 6 259 0 0 0 160 3 0 447

Grand Total 0 0 0 0 17 0 37 0 13 510 0 0 0 349 14 0 940
Approach% - - - - 31.5 - 68.5 - 2.5 97.5 - - - 96.1 3.9 -

Total% - - - - 1.8 - 3.9 - 1.4 54.3 - - - 37.1 1.5 -

Volume -     -     -     -     12      -     21      -     9        300    -     -     -     165    10      -     517            
Approach% - - - - 36.4   - 63.6   - 2.9     97.1   - - - 94.3   5.7     -

Total% - - - - 2.3     - 4.1     - 1.7     58.0   - - - 31.9   1.9     -
PHF ###### 0.59   0.84   0.80   

File Name: 941-09-1

 Rice Canyon Road Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #06 Start Date: 01/06/2009

Peak hour analysis for the period 07:30 to 08:15

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Rice Canyon Road & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 0 0 0 0 4 0 1 0 3 71 0 0 0 80 2 0 161
16:15 0 0 0 0 1 0 5 0 3 74 0 0 0 98 1 0 182
16:30 0 0 0 0 3 0 2 0 4 75 0 0 0 85 5 0 174
16:45 0 0 0 0 0 0 2 0 3 60 0 0 0 102 0 0 167
Total 0 0 0 0 8 0 10 0 13 280 0 0 0 365 8 0 684

17:00 0 0 0 0 1 0 1 0 9 54 0 0 0 85 3 0 153
17:15 0 0 0 0 0 0 7 0 5 67 0 0 0 83 0 0 162
17:30 0 0 0 0 1 0 6 0 2 84 0 0 0 87 1 0 181
17:45 0 0 0 0 1 0 3 0 6 58 0 0 0 63 1 0 132
Total 0 0 0 0 3 0 17 0 22 263 0 0 0 318 5 0 628

Grand Total 0 0 0 0 11 0 27 0 35 543 0 0 0 683 13 0 1312
Approach% - - - - 28.9 - 71.1 - 6.1 93.9 - - - 98.1 1.9 -

Total% - - - - 0.8 - 2.1 - 2.7 41.4 - - - 52.1 1.0 -

Volume -     -     -     -     8        -     10      -     13      280    -     -     -     365    8        -     684            
Approach% - - - - 44.4   - 55.6   - 4.4     95.6   - - - 97.9   2.1     -

Total% - - - - 1.2     - 1.5     - 1.9     40.9   - - - 53.4   1.2     -
PHF ###### 0.75   0.93   0.91   

File Name: 941-09-2

 Rice Canyon Road Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #06 Start Date: 01/06/2009

Peak hour analysis for the period 16:00 to 16:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Couser Canyon Road & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 2 0 6 0 0 0 0 0 0 39 1 0 1 41 0 0 90
7:15 4 0 0 0 0 0 0 0 0 59 1 0 1 48 0 0 113
7:30 8 0 5 0 0 0 0 0 0 86 4 0 0 50 0 0 153
7:45 1 0 0 0 0 0 0 0 0 68 1 0 1 49 0 0 120

Total 15 0 11 0 0 0 0 0 0 252 7 0 3 188 0 0 476

8:00 1 0 0 0 0 0 0 0 0 73 0 0 0 24 0 0 98
8:15 1 0 0 0 0 0 0 0 0 75 6 0 1 43 0 0 126
8:30 2 0 2 0 0 0 0 0 0 52 4 0 1 53 0 0 114
8:45 6 0 0 0 0 0 0 0 0 56 3 0 0 33 1 0 99

Total 10 0 2 0 0 0 0 0 0 256 13 0 2 153 1 0 437

Grand Total 25 0 13 0 0 0 0 0 0 508 20 0 5 341 1 0 913
Approach% 65.8 - 34.2 - - - - - - 96.2 3.8 - 1.4 98.3 0.3 -

Total% 2.7 - 1.4 - - - - - - 55.6 2.2 - 0.5 37.3 0.1 -

Volume 11      -     5        -     -     -     -     -     -     302    11      -     2        166    -     -     497            
Approach% 68.8   - 31.3   - - - - - - 96.5   3.5     - 1.2     98.8   - -

Total% 2.2     - 1.0     - - - - - - 60.8   2.2     - 0.4     33.4   - -
PHF 0.31   ###### 0.87   0.84   

Peak hour analysis for the period 07:30 to 08:15

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941.10-1

Couser Canyon Road Driveway Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #03 Start Date: 01/06/2009
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Location:     Couser Canyon Road & Pala Road (SR-76)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 5 0 2 0 0 0 1 0 0 72 2 0 3 79 0 0 164
16:15 4 0 0 0 0 0 0 0 0 70 6 0 2 95 0 0 177
16:30 1 0 0 0 0 0 0 0 0 70 6 0 2 92 0 0 171
16:45 1 0 0 0 0 0 0 0 0 53 6 0 1 102 0 0 163
Total 11 0 2 0 0 0 1 0 0 265 20 0 8 368 0 0 675

17:00 3 0 0 0 0 0 0 0 0 50 3 0 1 87 0 0 144
17:15 0 0 1 0 0 0 0 0 0 64 2 0 0 79 0 0 146
17:30 2 0 0 0 0 0 0 0 0 83 2 0 2 89 0 0 178
17:45 1 0 0 0 0 0 0 0 0 53 4 0 1 62 0 0 121
Total 6 0 1 0 0 0 0 0 0 250 11 0 4 317 0 0 589

Grand Total 17 0 3 0 0 0 1 0 0 515 31 0 12 685 0 0 1264
Approach% 85.0 - 15.0 - - - 100.0 - - 94.3 5.7 - 1.7 98.3 - -

Total% 1.3 - 0.2 - - - 0.1 - - 40.7 2.5 - 0.9 54.2 - -

Volume 11      -     2        -     -     -     1        -     -     265    20      -     8        368    -     -     675            
Approach% 84.6   - 15.4   - - - 100.0 - - 93.0   7.0     - 2.1     97.9   - -

Total% 1.6     - 0.3     - - - 0.1     - - 39.3   3.0     - 1.2     54.5   - -
PHF 0.46   0.25   0.94   0.91   

File Name: 941.10-2

Couser Canyon Road Driveway Pala Road (SR-76) Pala Road (SR-76)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #03 Start Date: 01/06/2009

Peak hour analysis for the period 16:00 to 16:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Old Highway 395 & Pala Mesa Drive

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 8 44 0 0 0 55 4 0 6 0 10 1 0 0 0 0 127
7:15 3 33 0 0 0 59 3 0 6 0 14 0 0 0 0 0 118
7:30 3 36 0 0 0 75 0 0 9 0 4 0 0 0 0 0 127
7:45 7 36 0 0 0 55 1 0 4 0 9 0 0 0 0 0 112

Total 21 149 0 0 0 244 8 0 25 0 37 1 0 0 0 0 484

8:00 5 32 0 0 0 63 2 0 5 0 9 0 0 0 0 0 116
8:15 3 32 0 0 0 53 6 0 3 0 7 0 0 0 0 0 104
8:30 4 36 0 0 0 43 1 0 3 0 8 1 0 0 0 0 95
8:45 3 40 0 0 0 44 4 0 4 0 4 0 0 0 0 0 99

Total 15 140 0 0 0 203 13 0 15 0 28 1 0 0 0 0 414

Grand Total 36 289 0 0 0 447 21 0 40 0 65 2 0 0 0 0 898
Approach% 11.1 88.9 - - - 95.5 4.5 - 37.4 - 60.7 1.9 - - - -

Total% 4.0 32.2 - - - 49.8 2.3 - 4.5 - 7.2 0.2 - - - -

Volume 21      149    -     -     -     244    8        -     25      -     37      1        -     -     -     -     484            
Approach% 12.4   87.6   - - - 96.8   3.2     - 39.7   - 58.7   1.6     - - - -

Total% 4.3     30.8   - - - 50.4   1.7     - 5.2     - 7.6     0.2     - - - -
PHF 0.82   0.84   0.79   ######

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-11-1

Old Highway 395 Old Highway 395 Pala Mesa Drive  

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #14 Start Date: 01/06/2009
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Location:     Old Highway 395 & Pala Mesa Drive

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 9 82 0 0 0 52 13 0 6 0 6 0 0 0 0 0 168
16:15 7 64 0 0 0 47 5 0 4 0 6 0 0 0 0 0 133
16:30 11 80 0 0 0 40 10 0 1 0 4 0 0 0 0 0 146
16:45 9 87 0 0 0 32 6 0 2 0 5 0 0 0 0 0 141
Total 36 313 0 0 0 171 34 0 13 0 21 0 0 0 0 0 588

17:00 19 98 0 0 0 46 6 0 6 0 9 0 0 0 0 0 184
17:15 3 56 0 0 0 52 4 0 2 0 4 0 0 0 0 0 121
17:30 4 60 0 0 0 53 5 0 2 0 6 0 0 0 0 0 130
17:45 14 52 0 0 0 43 2 0 2 0 3 0 0 0 0 0 116
Total 40 266 0 0 0 194 17 0 12 0 22 0 0 0 0 0 551

Grand Total 76 579 0 0 0 365 51 0 25 0 43 0 0 0 0 0 1139
Approach% 11.6 88.4 - - - 87.7 12.3 - 36.8 - 63.2 - - - - -

Total% 6.7 50.8 - - - 32.0 4.5 - 2.2 - 3.8 - - - - -

Volume 46      329    -     -     -     165    27      -     13      -     24      -     -     -     -     -     604            
Approach% 12.3   87.7   - - - 85.9   14.1   - 35.1   - 64.9   - - - - -

Total% 7.6     54.5   - - - 27.3   4.5     - 2.2     - 4.0     - - - - -
PHF 0.80   0.92   0.62   ######

File Name: 941-11-2

Old Highway 395 Old Highway 395 Pala Mesa Drive  

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. # 14 Start Date: 01/06/2009

Peak hour analysis for the period 16:15 to 17:00

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Wilt Road/ Sage Road & Pala Mesa Drive

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 0 1 1 0 3 0 0 0 1 0 0 0 1 2 7 0 16
7:15 0 1 4 0 1 0 0 0 0 3 0 0 0 0 2 0 11
7:30 0 1 1 0 4 0 0 0 0 0 0 0 2 0 0 0 8
7:45 0 0 4 0 2 2 0 0 1 2 0 0 2 1 1 0 15

Total 0 3 10 0 10 2 0 0 2 5 0 0 5 3 10 0 50

8:00 0 0 2 0 3 4 0 0 0 0 0 0 2 1 1 0 13
8:15 0 4 3 0 6 0 0 0 0 0 0 0 2 0 2 0 17
8:30 0 0 0 0 5 2 0 0 0 1 0 0 1 0 2 0 11
8:45 0 1 3 1 1 0 0 0 0 0 0 0 1 0 3 0 9

Total 0 5 8 1 15 6 0 0 0 1 0 0 6 1 8 0 50

Grand Total 0 8 18 1 25 8 0 0 2 6 0 0 11 4 18 0 100
Approach% - 29.6 66.7 3.7 75.8 24.2 - - 25.0 75.0 - - 33.3 12.1 54.5 -

Total% - 8.0 18.0 1.0 25.0 8.0 - - 2.0 6.0 - - 11.0 4.0 18.0 -

Volume -     4        9        -     16      8        -     -     1        3        -     -     7        2        6        -     56              
Approach% - 30.8   69.2   - 66.7   33.3   - - 25.0   75.0   - - 46.7   13.3   40.0   -

Total% - 7.1     16.1   - 28.6   14.3   - - 1.8     5.4     - - 12.5   3.6     10.7   -
PHF 0.46   0.86   0.33   0.94   

File Name: 941-12-1

Sage Road Wilt Road Pala Mesa Drive Pala Mesa Drive

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #04 Start Date: 01/06/2009

Peak hour analysis for the period 07:45 to 08:30

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Wilt Road/ Sage Road & Pala Mesa Drive

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 0 1 2 0 8 3 1 0 1 0 0 0 1 0 6 0 23
16:15 0 1 2 0 4 3 0 0 1 0 0 0 2 1 4 0 18
16:30 0 1 0 0 2 2 0 0 0 1 0 0 4 1 4 0 15
16:45 0 0 2 0 4 2 0 0 0 0 0 0 1 0 2 0 11
Total 0 3 6 0 18 10 1 0 2 1 0 0 8 2 16 0 67

17:00 0 1 4 0 1 0 1 0 0 2 0 0 3 4 6 0 22
17:15 0 0 0 0 0 1 2 0 0 0 0 0 0 0 4 0 7
17:30 0 1 2 0 2 1 0 0 0 0 0 0 1 0 3 0 10
17:45 0 3 2 0 0 1 2 0 0 0 0 0 3 0 2 0 13
Total 0 5 8 0 3 3 5 0 0 2 0 0 7 4 15 0 52

Grand Total 0 8 14 0 21 13 6 0 2 3 0 0 15 6 31 0 119
Approach% - 36.4 63.6 - 52.5 32.5 15.0 - 40.0 60.0 - - 28.8 11.5 59.6 -

Total% - 6.7 11.8 - 17.6 10.9 5.0 - 1.7 2.5 - - 12.6 5.0 26.1 -

Volume -     3        6        -     18      10      1        -     2        1        -     -     8        2        16      -     67              
Approach% - 33.3   66.7   - 62.1   34.5   3.4     - 66.7   33.3   - - 30.8   7.7     61.5   -

Total% - 4.5     9.0     - 26.9   14.9   1.5     - 3.0     1.5     - - 11.9   3.0     23.9   -
PHF 0.75   0.60   0.75   0.72   

Peak hour analysis for the period 16:00 to 16:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-12-2

Sage Road Wilt Road Pala Mesa Drive Pala Mesa Drive

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #04 Start Date: 01/06/2009
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Location:     Old Highway 395 & Canonita Drive/ Stewart Canyon Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 1 33 6 0 4 56 1 0 2 1 7 0 3 0 3 0 117
7:15 0 39 1 0 3 71 1 0 1 0 2 0 3 0 1 0 122
7:30 1 38 1 0 2 54 2 0 9 0 10 0 1 0 1 0 119
7:45 1 37 3 0 3 62 3 0 2 0 4 0 3 0 8 0 126

Total 3 147 11 0 12 243 7 0 14 1 23 0 10 0 13 0 484

8:00 1 32 2 0 3 55 0 0 3 0 6 0 2 0 2 0 106
8:15 2 34 7 0 1 55 1 0 2 0 1 0 2 0 4 0 109
8:30 3 26 5 0 3 46 2 0 3 0 2 0 3 0 1 0 94
8:45 1 33 2 0 1 60 0 0 0 0 6 0 2 1 0 0 106

Total 7 125 16 0 8 216 3 0 8 0 15 0 9 1 7 0 415

Grand Total 10 272 27 0 20 459 10 0 22 1 38 0 19 1 20 0 899
Approach% 3.2 88.0 8.7 - 4.1 93.9 2.0 - 36.1 1.6 62.3 - 47.5 2.5 50.0 -

Total% 1.1 30.3 3.0 - 2.2 51.1 1.1 - 2.4 0.1 4.2 - 2.1 0.1 2.2 -

Volume 3        147    11      -     12      243    7        -     14      1        23      -     10      -     13      -     484            
Approach% 1.9     91.3   6.8     - 4.6     92.7   2.7     - 36.8   2.6     60.5   - 43.5   - 56.5   -

Total% 0.6     30.4   2.3     - 2.5     50.2   1.4     - 2.9     0.2     4.8     - 2.1     - 2.7     -
PHF 0.98   0.87   0.50   0.52   

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-13-1

Old Highway 395 Old Highway 395 Canonita Drive Stewart Canyon Road

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #12 Start Date: 12/11/2008
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Location:     Old Highway 395 & Canonita Drive/ Stewart Canyon Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 3 86 5 0 2 45 5 0 3 0 5 0 3 0 11 0 168
16:15 4 59 2 0 2 28 2 0 1 1 5 0 4 0 2 0 110
16:30 7 57 3 0 4 47 5 0 3 1 2 0 3 1 4 0 137
16:45 7 57 2 0 4 48 7 0 1 1 6 0 9 0 11 0 153
Total 21 259 12 0 12 168 19 0 8 3 18 0 19 1 28 0 568

17:00 6 61 1 0 6 41 3 0 0 1 1 0 7 0 4 0 131
17:15 5 64 1 0 1 51 3 0 0 1 4 0 2 1 3 0 136
17:30 5 70 3 0 3 58 1 0 2 0 2 0 0 0 1 0 145
17:45 6 62 3 0 2 41 1 0 2 0 1 0 0 0 4 0 122
Total 22 257 8 0 12 191 8 0 4 2 8 0 9 1 12 0 534

Grand Total 43 516 20 0 24 359 27 0 12 5 26 0 28 2 40 0 1102
Approach% 7.4 89.1 3.5 - 5.9 87.6 6.6 - 27.9 11.6 60.5 - 40.0 2.9 57.1 -

Total% 3.9 46.8 1.8 - 2.2 32.6 2.5 - 1.1 0.5 2.4 - 2.5 0.2 3.6 -

Volume 21      259    12      -     12      168    19      -     8        3        18      -     19      1        28      -     568            
Approach% 7.2     88.7   4.1     - 6.0     84.4   9.5     - 27.6   10.3   62.1   - 39.6   2.1     58.3   -

Total% 3.7     45.6   2.1     - 2.1     29.6   3.3     - 1.4     0.5     3.2     - 3.3     0.2     4.9     -
PHF 0.78   0.84   0.91   0.60   

File Name: 941-13-2

Old Highway 395 Old Highway 395 Canonita Drive Stewart Canyon Road

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #06 Start Date: 12/11/2008

Peak hour analysis for the period 16:00 to 16:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Old Highway 395 & Reche Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 25 11 0 0 0 17 56 0 29 0 41 0 0 0 0 0 179
7:15 33 12 0 0 0 14 28 0 33 0 55 0 0 0 0 0 175
7:30 29 19 0 0 0 16 34 0 57 0 51 0 0 0 0 0 206
7:45 33 18 0 0 0 19 29 0 42 0 47 0 0 0 0 0 188

Total 120 60 0 0 0 66 147 0 161 0 194 0 0 0 0 0 748

8:00 20 19 0 0 0 17 28 0 57 0 43 0 0 0 0 0 184
8:15 21 26 0 0 0 21 19 0 31 0 38 0 0 0 0 0 156
8:30 20 16 0 0 0 13 22 0 25 0 38 0 0 0 0 0 134
8:45 23 9 0 0 0 17 17 0 30 0 39 0 0 0 0 0 135

Total 84 70 0 0 0 68 86 0 143 0 158 0 0 0 0 0 609

Grand Total 204 130 0 0 0 134 233 0 304 0 352 0 0 0 0 0 1357
Approach% 61.1 38.9 - - - 36.5 63.5 - 46.3 - 53.7 - - - - -

Total% 15.0 9.6 - - - 9.9 17.2 - 22.4 - 25.9 - - - - -

Volume 115    68      -     -     -     66      119    -     189    -     196    -     -     -     -     -     753            
Approach% 62.8   37.2   - - - 35.7   64.3   - 49.1   - 50.9   - - - - -

Total% 15.3   9.0     - - - 8.8     15.8   - 25.1   - 26.0   - - - - -
PHF 0.90   0.93   0.89   ######

Peak hour analysis for the period 07:15 to 08:00

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-14-1

Old Highway 395 Old Highway 395 Reche Road  

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #01 Start Date: 12/11/2008
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Location:     Old Highway 395 & Reche Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 76 25 0 0 0 22 33 0 33 0 33 0 0 0 0 0 222
16:15 57 23 0 0 0 17 31 0 37 0 33 0 0 0 0 0 198
16:30 52 26 0 0 0 19 23 0 40 0 47 0 0 0 0 0 207
16:45 54 19 0 0 0 15 33 0 53 0 45 0 0 0 0 0 219
Total 239 93 0 0 0 73 120 0 163 0 158 0 0 0 0 0 846

17:00 47 23 0 0 0 14 40 0 51 0 40 0 0 0 0 0 215
17:15 49 18 0 0 0 12 39 0 36 0 43 0 0 0 0 0 197
17:30 60 19 0 0 0 12 40 5 65 0 48 0 0 0 0 0 244
17:45 41 23 0 0 0 10 38 0 31 0 47 0 0 0 0 0 190
Total 197 83 0 0 0 48 157 5 183 0 178 0 0 0 0 0 846

Grand Total 436 176 0 0 0 121 277 5 346 0 336 0 0 0 0 0 1692
Approach% 71.2 28.8 - - - 30.0 68.7 1.2 50.7 - 49.3 - - - - -

Total% 25.8 10.4 - - - 7.2 16.4 0.3 20.4 - 19.9 - - - - -

Volume 210    79      -     -     -     53      152    5        205    -     176    -     -     -     -     -     875            
Approach% 72.7   27.3   - - - 25.2   72.4   2.4     53.8   - 46.2   - - - - -

Total% 24.0   9.0     - - - 6.1     17.4   0.6     23.4   - 20.1   - - - - -
PHF 0.91   0.92   0.84   ######

Peak hour analysis for the period 16:45 to 17:30

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-14-2

Old Highway 395 Old Highway 395 Reche Road  

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #01 Start Date: 12/11/2008
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Location:     Tecalote Drive & Reche Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 1 0 3 0 0 0 0 0 0 70 2 0 1 87 0 0 164
7:15 4 0 0 0 0 0 0 0 0 102 3 0 0 74 0 0 183
7:30 3 0 1 0 0 0 0 0 0 94 3 0 1 61 0 0 163
7:45 2 0 0 0 0 0 0 0 0 93 6 0 0 70 0 0 171

Total 10 0 4 0 0 0 0 0 0 359 14 0 2 292 0 0 681

8:00 1 0 1 0 0 0 0 0 0 90 3 0 0 50 0 0 145
8:15 7 0 1 0 0 0 0 0 0 68 2 0 0 45 0 0 123
8:30 5 0 1 0 0 0 0 0 0 64 2 0 0 43 0 0 115
8:45 7 0 0 0 0 0 0 0 0 65 4 0 0 47 0 0 123

Total 20 0 3 0 0 0 0 0 0 287 11 0 0 185 0 0 506

Grand Total 30 0 7 0 0 0 0 0 0 646 25 0 2 477 0 0 1187
Approach% 81.1 - 18.9 - - - - - - 96.3 3.7 - 0.4 99.6 - -

Total% 2.5 - 0.6 - - - - - - 54.4 2.1 - 0.2 40.2 - -

Volume 10      -     4        -     -     -     -     -     -     359    14      -     2        292    -     -     681            
Approach% 71.4   - 28.6   - - - - - - 96.2   3.8     - 0.7     99.3   - -

Total% 1.5     - 0.6     - - - - - - 52.7   2.1     - 0.3     42.9   - -
PHF 0.88   ###### 0.89   0.84   

File Name:941-15-1

Tecalote Drive  Reche Road Reche Road

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #14 Start Date: 12/11/2008

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Tecalote Drive & Reche Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 5 0 0 0 0 0 0 0 0 65 8 0 0 112 0 1 190
16:15 3 0 1 0 0 0 0 0 0 67 7 0 0 87 0 0 165
16:30 5 0 0 0 0 0 0 0 0 80 5 0 1 78 0 0 169
16:45 3 0 1 0 0 0 0 0 0 103 9 0 0 85 0 0 201
Total 16 0 2 0 0 0 0 0 0 315 29 0 1 362 0 1 725

17:00 4 0 0 0 0 0 0 0 0 100 6 0 0 92 0 0 202
17:15 8 0 2 0 0 0 0 0 0 80 5 0 0 86 0 0 181
17:30 2 0 0 0 0 0 0 0 0 98 1 0 0 106 0 0 207
17:45 2 0 0 0 0 0 0 0 0 83 5 0 1 79 0 0 170
Total 16 0 2 0 0 0 0 0 0 361 17 0 1 363 0 0 760

Grand Total 32 0 4 0 0 0 0 0 0 676 46 0 2 725 0 1 1485
Approach% 88.9 - 11.1 - - - - - - 93.6 6.4 - 0.3 99.6 - 0.1

Total% 2.2 - 0.3 - - - - - - 45.5 3.1 - 0.1 48.8 - 0.1

Volume 17      -     3        -     -     -     -     -     -     381    21      -     -     369    -     -     791            
Approach% 85.0   - 15.0   - - - - - - 94.8   5.2     - - 100.0 - -

Total% 2.1     - 0.4     - - - - - - 48.2   2.7     - - 46.6   - -
PHF 0.50   ###### 0.90   0.87   

File Name:941-15-2

Tecalote Drive  Reche Road Reche Road

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #14 Start Date: 12/11/2008

Peak hour analysis for the period 16:45 to 17:30

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Wilt Road & Reche Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 11 0 1 0 0 0 0 0 0 74 4 0 6 78 0 0 174
7:15 9 0 5 0 0 0 0 0 0 97 2 0 1 76 0 0 190
7:30 11 0 2 0 0 0 0 0 0 98 5 0 3 58 0 0 177
7:45 13 0 3 0 0 0 0 0 0 91 6 0 4 73 0 0 190

Total 44 0 11 0 0 0 0 0 0 360 17 0 14 285 0 0 731

8:00 6 0 2 0 0 0 0 0 0 98 9 0 4 48 0 0 167
8:15 3 0 9 0 0 0 0 0 0 67 5 0 2 52 0 0 138
8:30 7 0 4 0 0 0 0 0 0 63 4 0 4 46 0 0 128
8:45 5 0 1 0 0 0 0 0 0 74 6 0 0 59 0 0 145

Total 21 0 16 0 0 0 0 0 0 302 24 0 10 205 0 0 578

Grand Total 65 0 27 0 0 0 0 0 0 662 41 0 24 490 0 0 1309
Approach% 70.7 - 29.3 - - - - - - 94.2 5.8 - 4.7 95.3 - -

Total% 5.0 - 2.1 - - - - - - 50.6 3.1 - 1.8 37.4 - -

Volume 44      -     11      -     -     -     -     -     -     360    17      -     14      285    -     -     731            
Approach% 80.0   - 20.0   - - - - - - 95.5   4.5     - 4.7     95.3   - -

Total% 6.0     - 1.5     - - - - - - 49.2   2.3     - 1.9     39.0   - -
PHF 0.86   ###### 0.92   0.89   

File Name: 941-16-1

Wilt Road  Reche Road Reche Road

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #03 Start Date: 12/11/2008

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Wilt Road & Reche Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 6 0 2 0 0 0 0 0 0 76 6 0 3 117 0 0 210
16:15 5 0 7 0 0 0 0 0 0 70 7 0 1 91 0 0 181
16:30 10 0 2 0 0 0 0 0 0 86 7 0 2 78 0 0 185
16:45 8 0 2 0 0 0 0 0 0 111 6 0 1 95 0 0 223
Total 29 0 13 0 0 0 0 0 0 343 26 0 7 381 0 0 799

17:00 9 0 1 0 0 0 0 0 0 116 7 0 2 88 0 0 223
17:15 4 0 1 0 0 0 0 0 0 102 8 0 3 90 0 0 208
17:30 7 0 0 0 0 0 0 0 0 95 6 0 8 110 0 0 226
17:45 3 0 1 0 0 0 0 0 0 92 9 0 1 72 0 0 178
Total 23 0 3 0 0 0 0 0 0 405 30 0 14 360 0 0 835

Grand Total 52 0 16 0 0 0 0 0 0 748 56 0 21 741 0 0 1634
Approach% 76.5 - 23.5 - - - - - - 93.0 7.0 - 2.8 97.2 - -

Total% 3.2 - 1.0 - - - - - - 45.8 3.4 - 1.3 45.3 - -

Volume 28      -     4        -     -     -     -     -     -     424    27      -     14      383    -     -     880            
Approach% 87.5   - 12.5   - - - - - - 94.0   6.0     - 3.5     96.5   - -

Total% 3.2     - 0.5     - - - - - - 48.2   3.1     - 1.6     43.5   - -
PHF 0.80   ###### 0.92   0.84   

Peak hour analysis for the period 16:45 to 17:30

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-16-2

Wilt Road  Reche Road Reche Road

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #03 Start Date: 12/11/2008
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Location:     Gird Road/ Live Oak Park Driveway & Reche Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 23 0 8 0 0 0 0 0 5 50 9 0 4 60 1 0 160
7:15 47 1 12 0 0 0 0 0 0 100 32 0 4 81 4 0 281
7:30 53 0 18 0 0 0 0 0 0 123 29 0 3 76 0 0 302
7:45 32 3 4 0 0 0 0 0 4 74 20 0 10 52 3 0 202

Total 155 4 42 0 0 0 0 0 9 347 90 0 21 269 8 0 945

8:00 15 0 13 0 0 0 0 0 0 93 23 0 15 43 0 0 202
8:15 21 0 10 0 0 1 0 0 1 76 14 0 7 59 0 0 189
8:30 29 0 7 0 0 0 1 0 0 76 31 0 10 63 6 0 223
8:45 37 0 6 0 1 0 0 0 1 93 18 0 5 67 0 0 228

Total 102 0 36 0 1 1 1 0 2 338 86 0 37 232 6 0 842

Grand Total 257 4 78 0 1 1 1 0 11 685 176 0 58 501 14 0 1787
Approach% 75.8 1.2 23.0 - 33.3 33.3 33.3 - 1.3 78.6 20.2 - 10.1 87.4 2.4 -

Total% 14.4 0.2 4.4 - 0.1 0.1 0.1 - 0.6 38.3 9.8 - 3.2 28.0 0.8 -

Volume 147    4        47      -     -     -     -     -     4        390    104    -     32      252    7        -     987            
Approach% 74.2   2.0     23.7   - - - - - 0.8     78.3   20.9   - 11.0   86.6   2.4     -

Total% 14.9   0.4     4.8     - - - - - 0.4     39.5   10.5   - 3.2     25.5   0.7     -
PHF 0.70   ###### 0.82   0.82   

Peak hour analysis for the period 07:15 to 08:00

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-17-1

Gird Road Live Oak Park Driveway Reche Road Reche Road

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #04 Start Date: 12/11/2008

Campus Park Traffic Impact Study Appendix Page 135 of 940



Location:     Gird Road/ Live Oak Park Driveway & Reche Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 45 0 9 0 0 0 0 0 1 79 30 0 17 104 0 0 285
16:15 43 2 6 0 1 0 1 0 0 85 33 0 8 79 1 0 259
16:30 32 0 5 0 1 1 0 0 1 98 27 0 5 84 2 0 256
16:45 26 0 11 0 0 1 0 0 0 114 20 0 11 99 0 0 282
Total 146 2 31 0 2 2 1 0 2 376 110 0 41 366 3 0 1082

17:00 31 0 7 0 0 0 0 0 0 118 23 0 9 92 0 0 280
17:15 16 0 10 0 0 0 0 0 4 113 24 0 17 84 3 0 271
17:30 20 0 9 0 0 1 0 0 2 100 10 0 8 99 0 0 249
17:45 46 3 10 0 0 0 0 0 0 97 48 2 6 68 15 0 293
Total 113 3 36 0 0 1 0 0 6 428 105 2 40 343 18 0 1093

Grand Total 259 5 67 0 2 3 1 0 8 804 215 2 81 709 21 0 2175
Approach% 78.2 1.5 20.2 - 33.3 50.0 16.7 - 0.8 78.1 20.9 0.2 10.0 87.4 2.6 -

Total% 11.9 0.2 3.1 - 0.1 0.1 0.0 - 0.4 37.0 9.9 0.1 3.7 32.6 1.0 -

Volume 113    3        36      -     -     1        -     -     6        428    105    2        40      343    18      -     1,093         
Approach% 74.3   2.0     23.7   - - 100.0 - - 1.1     79.1   19.4   0.4     10.0   85.5   4.5     -

Total% 10.3   0.3     3.3     - - 0.1     - - 0.5     39.2   9.6     0.2     3.7     31.4   1.6     -
PHF 0.64   0.25   0.92   0.94   

File Name: 941-17-2

Gird Road Live Oak Park Driveway Reche Road Reche Road

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #04 Start Date: 12/11/2008

Peak hour analysis for the period 17:00 to 17:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Old Highway 395 & East Mission Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 0 3 37 0 152 9 0 0 0 0 0 0 30 0 209 0 440
7:15 0 3 33 0 136 6 0 0 0 0 0 0 26 0 206 0 410
7:30 0 5 43 0 129 10 0 0 0 0 0 0 29 0 241 0 457
7:45 0 10 40 0 132 14 0 0 0 0 0 0 22 0 222 1 440

Total 0 21 153 0 549 39 0 0 0 0 0 0 107 0 878 1 1747

8:00 0 3 37 0 139 18 0 0 0 0 0 0 22 0 154 0 373
8:15 0 5 30 0 126 5 0 0 0 0 0 0 24 0 150 0 340
8:30 0 9 42 1 120 12 0 0 0 0 0 0 23 0 124 0 330
8:45 0 9 37 0 112 10 0 0 0 0 0 0 21 0 140 0 329

Total 0 26 146 1 497 45 0 0 0 0 0 0 90 0 568 0 1372

Grand Total 0 47 299 1 1046 84 0 0 0 0 0 0 197 0 1446 1 3119
Approach% - 13.5 86.2 0.3 92.6 7.4 - - - - - - 12.0 - 88.0 0.1

Total% - 1.5 9.6 0.0 33.5 2.7 - - - - - - 6.3 - 46.4 0.0

Volume -     21      153    -     549    39      -     -     -     -     -     -     107    -     878    1        1,747         
Approach% - 12.1   87.9   - 93.4   6.6     - - - - - - 10.9   - 89.0   0.1     

Total% - 1.2     8.8     - 31.4   2.2     - - - - - - 6.1     - 50.3   0.1     
PHF 0.87   0.91   ###### 0.91   

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-18-1

Old Highway 395 East Mission Road  East Mission Road

LOS Engineering, Inc.
5114 Sea Mist Court, San Diego, CA  92121

Counted By: Emp. #08 Start Date: 12/18/2008
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Location:     Old Highway 395 & East Mission Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 0 6 55 0 233 7 0 0 0 0 0 0 48 0 175 1 524
16:15 0 6 49 0 251 5 0 0 0 0 0 0 30 0 183 0 524
16:30 0 11 53 0 244 6 0 0 0 0 0 0 66 0 151 1 531
16:45 0 9 60 0 242 2 0 0 0 0 0 0 37 0 179 1 529
Total 0 32 217 0 970 20 0 0 0 0 0 0 181 0 688 3 2108

17:00 0 12 59 0 243 5 0 0 0 0 0 0 43 0 159 0 521
17:15 0 7 58 0 239 5 0 0 0 0 0 0 55 0 150 0 514
17:30 0 4 71 0 227 8 0 0 0 0 0 0 43 0 163 0 516
17:45 0 8 76 0 223 4 0 0 0 0 0 0 63 0 153 0 527
Total 0 31 264 0 932 22 0 0 0 0 0 0 204 0 625 0 2078

Grand Total 0 63 481 0 1902 42 0 0 0 0 0 0 385 0 1313 3 4186
Approach% - 11.6 88.4 - 97.8 2.2 - - - - - - 22.6 - 77.2 0.2

Total% - 1.5 11.5 - 45.4 1.0 - - - - - - 9.2 - 31.4 0.1

Volume -     32      217    -     970    20      -     -     -     -     -     -     181    -     688    3        2,108         
Approach% - 12.9   87.1   - 98.0   2.0     - - - - - - 20.8   - 78.9   0.3     

Total% - 1.5     10.3   - 46.0   0.9     - - - - - - 8.6     - 32.6   0.1     
PHF 0.90   0.97   ###### 0.97   

File Name: 941-18-2

Old Highway 395 East Mission Road  East Mission Road

LOS Engineering, Inc.
5114 Sea Mist Court, San Diego, CA  92121

Counted By: Emp. #08 Start Date: 12/18/2008

Peak hour analysis for the period 16:00 to 16:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     I-15 Southbound Ramps & East Mission Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 0 0 0 0 2 0 190 0 0 129 52 0 17 59 0 0 449
7:15 0 0 0 0 4 6 190 0 0 126 48 0 15 50 0 0 439
7:30 0 0 0 0 1 1 216 0 0 134 47 0 15 61 0 0 475
7:45 0 0 0 0 1 0 179 0 0 140 46 0 14 72 0 0 452

Total 0 0 0 0 8 7 775 0 0 529 193 0 61 242 0 0 1815

8:00 0 0 0 0 2 0 128 0 0 135 47 0 11 43 0 0 366
8:15 0 0 0 0 1 1 125 0 0 118 42 0 11 57 0 0 355
8:30 0 0 0 0 1 2 102 0 0 122 48 0 10 42 0 0 327
8:45 0 0 0 0 1 0 124 0 0 114 44 0 7 43 0 0 333

Total 0 0 0 0 5 3 479 0 0 489 181 0 39 185 0 0 1381

Grand Total 0 0 0 0 13 10 1254 0 0 1018 374 0 100 427 0 0 3196
Approach% - - - - 1.0 0.8 98.2 - - 73.1 26.9 - 19.0 81.0 - -

Total% - - - - 0.4 0.3 39.2 - - 31.9 11.7 - 3.1 13.4 - -

Volume -     -     -     -     8        7        775    -     -     529    193    -     61      242    -     -     1,815         
Approach% - - - - 1.0     0.9     98.1   - - 73.3   26.7   - 20.1   79.9   - -

Total% - - - - 0.4     0.4     42.7   - - 29.1   10.6   - 3.4     13.3   - -
PHF ###### 0.91   0.97   0.88   

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-19-1

I-15 Southbound On Ramp I-15 Southbound Off Ramp East Mission Road East Mission Road

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #01 Start Date: 12/18/2008
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Location:     I-15 Southbound Ramps & East Mission Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 0 0 0 0 4 1 134 0 0 241 32 0 12 97 0 0 521
16:15 0 0 0 0 3 0 131 0 0 264 26 0 14 91 0 0 529
16:30 0 0 0 0 2 1 146 0 0 271 23 0 8 74 0 0 525
16:45 0 0 0 0 1 1 143 0 0 270 18 0 14 81 0 0 528
Total 0 0 0 0 10 3 554 0 0 1046 99 0 48 343 0 0 2103

17:00 0 0 0 0 2 0 137 0 0 291 18 0 8 68 0 0 524
17:15 0 0 0 0 2 0 149 0 0 265 20 0 10 61 0 0 507
17:30 0 0 0 0 2 0 137 0 0 270 13 0 15 78 0 0 515
17:45 0 0 0 0 1 1 163 0 0 270 19 0 3 58 0 0 515
Total 0 0 0 0 7 1 586 0 0 1096 70 0 36 265 0 0 2061

Grand Total 0 0 0 0 17 4 1140 0 0 2142 169 0 84 608 0 0 4164
Approach% - - - - 1.5 0.3 98.2 - - 92.7 7.3 - 12.1 87.9 - -

Total% - - - - 0.4 0.1 27.4 - - 51.4 4.1 - 2.0 14.6 - -

Volume -     -     -     -     8        2        557    -     -     1,096 85      -     44      314    -     -     2,106         
Approach% - - - - 1.4     0.4     98.2   - - 92.8   7.2     - 12.3   87.7   - -

Total% - - - - 0.4     0.1     26.4   - - 52.0   4.0     - 2.1     14.9   - -
PHF ###### 0.95   0.96   0.85   

File Name: 941-19-2

I-15 Southbound On Ramp I-15 Southbound Off Ramp East Mission Road East Mission Road

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #01 Start Date: 12/18/2008

Peak hour analysis for the period 16:15 to 17:00

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     I-15 Northbound Ramps & East Mission Road/ Old Highway 395

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 21 0 7 0 0 0 0 0 109 19 0 0 0 55 1 0 212
7:15 13 0 8 0 0 0 0 0 109 23 0 0 0 52 2 0 207
7:30 34 0 8 1 0 0 0 0 109 17 0 0 0 39 0 0 207
7:45 39 1 11 0 0 0 0 0 99 31 0 0 0 40 1 0 222

Total 107 1 34 1 0 0 0 0 426 90 0 0 0 186 4 0 848

8:00 29 1 10 0 0 0 0 0 125 22 0 0 0 30 1 0 218
8:15 31 0 6 0 0 0 0 0 101 16 0 0 0 31 1 0 186
8:30 19 0 4 0 0 0 0 0 107 19 0 0 0 28 1 0 178
8:45 24 1 6 0 0 0 0 0 74 19 0 0 0 18 1 0 143

Total 103 2 26 0 0 0 0 0 407 76 0 0 0 107 4 0 725

Grand Total 210 3 60 1 0 0 0 0 833 166 0 0 0 293 8 0 1573
Approach% 76.6 1.1 21.9 0.4 - - - - 83.4 16.6 - - - 97.3 2.7 -

Total% 13.4 0.2 3.8 0.1 - - - - 53.0 10.6 - - - 18.6 0.5 -

Volume 115    2        37      1        -     -     -     -     442    93      -     -     -     161    4        -     854            
Approach% 74.2   1.3     23.9   0.6     - - - - 82.6   17.4   - - - 97.6   2.4     -

Total% 13.5   0.2     4.3     0.1     - - - - 51.8   10.9   - - - 18.9   0.5     -
PHF 0.76   ###### 0.91   0.76   

File Name: 941-20-1

I-15 Northbound Off Ramp I-15 Northbound On Ramp East Mission Road Old Highway 395

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #02 Start Date: 12/18/2008

Peak hour analysis for the period 07:15 to 08:00

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     I-15 Northbound Ramps & East Mission Road/ Old Highway 395

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 53 1 12 0 0 0 0 0 203 33 0 0 0 51 0 0 353
16:15 46 1 15 0 0 0 0 0 217 46 0 0 0 55 2 0 382
16:30 37 1 28 0 0 0 0 0 216 48 0 0 0 47 0 0 377
16:45 43 0 24 0 0 0 0 0 229 45 0 0 0 39 1 0 381
Total 179 3 79 0 0 0 0 0 865 172 0 0 0 192 3 0 1493

17:00 40 0 10 0 0 0 0 0 239 48 0 0 0 23 0 0 360
17:15 52 1 13 0 0 0 0 0 207 47 0 0 0 27 1 0 348
17:30 56 1 27 0 0 0 0 0 215 52 0 0 0 28 1 0 380
17:45 39 1 17 0 0 0 0 0 219 43 0 0 0 13 1 0 333
Total 187 3 67 0 0 0 0 0 880 190 0 0 0 91 3 0 1421

Grand Total 366 6 146 0 0 0 0 0 1745 362 0 0 0 283 6 0 2914
Approach% 70.7 1.2 28.2 - - - - - 82.8 17.2 - - - 97.9 2.1 -

Total% 12.6 0.2 5.0 - - - - - 59.9 12.4 - - - 9.7 0.2 -

Volume 166    2        77      -     -     -     -     -     901    187    -     -     -     164    3        -     1,500         
Approach% 67.8   0.8     31.4   - - - - - 82.8   17.2   - - - 98.2   1.8     -

Total% 11.1   0.1     5.1     - - - - - 60.1   12.5   - - - 10.9   0.2     -
PHF 0.91   ###### 0.95   0.73   

Peak hour analysis for the period 16:15 to 17:00

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-20-2

I-15 Northbound Off Ramp I-15 Northbound On Ramp East Mission Road Old Highway 395

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #02 Start Date: 12/18/2008

Campus Park Traffic Impact Study Appendix Page 142 of 940



Location:     Pankey Road & Stewart Canyon Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 2 0 0 0 0 0 4 0 11 0 0 0 0 0 0 0 17
7:15 1 0 0 0 0 0 3 0 1 0 1 0 0 0 0 0 6
7:30 0 0 0 0 0 0 2 0 0 0 3 0 0 0 0 0 5
7:45 1 0 0 0 0 0 11 0 6 0 0 0 0 0 0 0 18

Total 4 0 0 0 0 0 20 0 18 0 4 0 0 0 0 0 46

8:00 0 0 0 0 0 0 4 0 5 0 1 0 0 0 0 0 10
8:15 0 0 0 0 0 0 5 0 8 0 0 2 0 0 0 0 13
8:30 1 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 5
8:45 0 0 0 0 0 0 3 0 4 0 0 0 0 0 0 0 7

Total 1 0 0 0 0 0 14 0 19 0 1 2 0 0 0 0 35

Grand Total 5 0 0 0 0 0 34 0 37 0 5 2 0 0 0 0 81
Approach% 100.0 - - - - - 100.0 - 84.1 - 11.4 4.5 - - - -

Total% 6.2 - - - - - 42.0 - 45.7 - 6.2 2.5 - - - -

Volume 4        -     -     -     -     -     20      -     18      -     4        -     -     -     -     -     46              
Approach% 100.0 - - - - - 100.0 - 81.8   - 18.2   - - - - -

Total% 8.7     - - - - - 43.5   - 39.1   - 8.7     - - - - -
PHF 0.50   0.45   0.50   ######

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-21-1

Pankey Road Pankey Road Stewart Canyon Road  

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #06 Start Date: 12/11/2008
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Location:     Pankey Road & Stewart Canyon Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 1 0 0 0 0 0 7 0 4 0 0 0 0 0 0 0 12
16:15 1 0 0 0 0 0 4 0 2 0 1 0 0 0 0 0 8
16:30 1 0 0 0 0 0 7 0 5 0 0 0 0 0 0 0 13
16:45 1 0 0 0 0 0 16 0 4 0 1 0 0 0 0 0 22
Total 4 0 0 0 0 0 34 0 15 0 2 0 0 0 0 0 55

17:00 1 0 0 0 0 0 8 0 5 0 2 0 0 0 0 0 16
17:15 1 0 0 0 0 0 5 0 3 0 0 0 0 0 0 0 9
17:30 0 1 0 0 0 0 1 0 6 0 0 0 0 0 0 0 8
17:45 0 0 0 0 0 0 3 0 5 0 0 0 0 0 0 0 8
Total 2 1 0 0 0 0 17 0 19 0 2 0 0 0 0 0 41

Grand Total 6 1 0 0 0 0 51 0 34 0 4 0 0 0 0 0 96
Approach% 85.7 14.3 - - - - 100.0 - 89.5 - 10.5 - - - - -

Total% 6.3 1.0 - - - - 53.1 - 35.4 - 4.2 - - - - -

Volume 4        -     -     -     -     -     36      -     17      -     3        -     -     -     -     -     60              
Approach% 100.0 - - - - - 100.0 - 85.0   - 15.0   - - - - -

Total% 6.7     - - - - - 60.0   - 28.3   - 5.0     - - - - -
PHF 1.00   0.56   0.71   ######

Peak hour analysis for the period 16:30 to 17:15

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 941-21-2

Pankey Road Pankey Road Stewart Canyon Road  

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #07 Start Date: 12/11/2008
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Location:     Melrose Drive & SR-76 (Mission Road)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 93 0 30 0 1 0 0 0 0 154 28 0 11 336 2 0 655
7:15 84 0 13 0 0 0 0 0 0 179 54 0 13 257 0 0 600
7:30 98 1 17 0 0 0 1 0 0 161 83 1 13 285 2 0 661
7:45 97 0 14 0 0 1 1 0 16 196 53 0 17 313 2 0 710

Total 372 1 74 0 1 1 2 0 16 690 218 1 54 1191 6 0 2626

8:00 86 0 21 0 2 0 0 0 1 174 28 0 11 281 3 0 607
8:15 83 0 18 0 1 0 1 0 3 154 37 0 18 257 3 0 575
8:30 83 0 24 0 1 1 0 0 1 159 40 0 21 256 0 0 586
8:45 65 0 13 0 1 0 0 3 1 143 33 3 10 220 2 0 488

Total 317 0 76 0 5 1 1 3 6 630 138 3 60 1014 8 0 2256

Grand Total 689 1 150 0 6 2 3 3 22 1320 356 4 114 2205 14 0 4882
Approach% 82.0 0.1 17.9 - 42.9 14.3 21.4 21.4 1.3 77.6 20.9 0.2 4.9 94.5 0.6 -

Total% 14.1 0.0 3.1 - 0.1 0.0 0.1 0.1 0.5 27.0 7.3 0.1 2.3 45.2 0.3 -

Volume 372    1        74      -     1        1        2        -     16      690    218    1        54      1,191 6        -     2,626         
Approach% 83.2   0.2     16.6   - 25.0   25.0   50.0   - 1.7     74.6   23.6   0.1     4.3     95.2   0.5     -

Total% 14.2   0.0     2.8     - 0.0     0.0     0.1     - 0.6     26.3   8.3     0.0     2.1     45.4   0.2     -
PHF 0.91   0.50   0.87   0.90   

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 932-07-1

Melrose Drive Melrose Drive   SR-76 (Mission Road)   SR-76 (Mission Road)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #06 Start Date: 11/13/2008
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Location:     Melrose Drive & SR-76 (Mission Road)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 66 0 16 0 0 0 1 0 0 344 76 1 10 211 1 0 725
16:15 68 1 10 0 0 0 0 2 0 324 68 3 9 204 13 0 697
16:30 80 0 10 0 0 0 0 0 0 318 64 0 12 205 0 0 689
16:45 63 0 10 0 2 0 0 0 0 292 80 0 12 199 2 0 660
Total 277 1 46 0 2 0 1 2 0 1278 288 4 43 819 16 0 2771

17:00 69 0 10 0 0 0 0 0 1 382 87 0 14 230 0 0 793
17:15 51 0 8 0 0 0 0 0 0 373 101 0 8 220 0 0 761
17:30 70 0 14 0 0 0 0 0 0 356 77 0 14 206 1 1 738
17:45 56 0 13 0 0 0 0 0 3 353 95 0 8 178 0 0 706
Total 246 0 45 0 0 0 0 0 4 1464 360 0 44 834 1 1 2998

Grand Total 523 1 91 0 2 0 1 2 4 2742 648 4 87 1653 17 1 5769
Approach% 85.0 0.2 14.8 - 40.0 - 20.0 40.0 0.1 80.7 19.1 0.1 4.9 94.0 1.0 0.1

Total% 9.1 0.0 1.6 - 0.0 - 0.0 0.0 0.1 47.5 11.2 0.1 1.5 28.7 0.3 0.0

Volume 246    -     45      -     -     -     -     -     4        1,464 360    -     44      834    1        1        2,998         
Approach% 84.5   - 15.5   - - - - - 0.2     80.1   19.7   - 5.0     94.8   0.1     0.1     

Total% 8.2     - 1.5     - - - - - 0.1     48.8   12.0   - 1.5     27.8   0.0     0.0     
PHF 0.87   ###### 0.96   0.90   

File Name: 932-07-2

Melrose Drive Melrose Drive   SR-76 (Mission Road)   SR-76 (Mission Road)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #06 Start Date: 11/13/2008

Peak hour analysis for the period 17:00 to 17:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Old River Road/ East Vista Way & SR-76 (Mission Road)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 66 7 73 0 0 45 68 0 7 124 59 0 63 187 0 0 699
7:15 49 11 67 0 2 44 53 0 7 111 70 0 64 183 1 0 662
7:30 60 10 66 0 0 40 25 0 8 143 53 3 80 206 4 0 695
7:45 74 18 72 0 3 38 55 1 8 142 56 0 61 223 1 0 751

Total 249 46 278 0 5 167 201 1 30 520 238 3 268 799 6 0 2807

8:00 44 7 57 0 1 41 48 0 6 121 46 0 68 225 0 0 664
8:15 35 5 50 0 0 27 29 0 9 153 31 1 74 234 1 0 648
8:30 42 3 49 0 1 16 19 0 6 104 32 0 84 190 4 0 550
8:45 40 15 53 0 1 14 18 0 1 118 39 0 62 185 0 0 546

Total 161 30 209 0 3 98 114 0 22 496 148 1 288 834 5 0 2408

Grand Total 410 76 487 0 8 265 315 1 52 1016 386 4 556 1633 11 0 5215
Approach% 42.1 7.8 50.1 - 1.4 45.0 53.5 0.2 3.6 69.7 26.5 0.3 25.3 74.2 0.5 -

Total% 7.9 1.5 9.3 - 0.2 5.1 6.0 0.0 1.0 19.5 7.4 0.1 10.7 31.3 0.2 -

Volume 249    46      278    -     5        167    201    1        30      520    238    3        268    799    6        -     2,807         
Approach% 43.5   8.0     48.5   - 1.3     44.7   53.7   0.3     3.8     65.7   30.1   0.4     25.0   74.5   0.6     -

Total% 8.9     1.6     9.9     - 0.2     5.9     7.2     0.0     1.1     18.5   8.5     0.1     9.5     28.5   0.2     -
PHF 0.87   0.83   0.96   0.93   

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 932-06-1

East Vista Way Old River Road   SR-76 (Mission Road)   SR-76 (Mission Road)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #03 Start Date: 11/13/2008
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Location:     Old River Road/ East Vista Way & SR-76 (Mission Road)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 50 6 95 0 1 14 14 0 11 244 52 0 91 169 3 0 750
16:15 54 13 85 0 2 22 13 0 18 253 59 0 100 174 2 0 795
16:30 37 20 94 0 0 15 17 0 21 251 49 0 89 175 6 0 774
16:45 41 23 74 0 0 17 14 0 20 233 39 0 95 175 4 0 735
Total 182 62 348 0 3 68 58 0 70 981 199 0 375 693 15 0 3054

17:00 45 25 79 0 0 12 16 0 15 206 52 0 95 182 4 0 731
17:15 49 15 88 0 0 28 19 0 25 213 40 0 102 164 5 0 748
17:30 40 20 93 0 2 16 9 0 27 218 52 0 97 174 2 0 750
17:45 50 16 95 0 2 11 7 0 13 215 45 0 92 150 3 0 699
Total 184 76 355 0 4 67 51 0 80 852 189 0 386 670 14 0 2928

Grand Total 366 138 703 0 7 135 109 0 150 1833 388 0 761 1363 29 0 5982
Approach% 30.3 11.4 58.2 - 2.8 53.8 43.4 - 6.3 77.3 16.4 - 35.3 63.3 1.3 -

Total% 6.1 2.3 11.8 - 0.1 2.3 1.8 - 2.5 30.6 6.5 - 12.7 22.8 0.5 -

Volume 182    62      348    -     3        68      58      -     70      981    199    -     375    693    15      -     3,054         
Approach% 30.7   10.5   58.8   - 2.3     52.7   45.0   - 5.6     78.5   15.9   - 34.6   64.0   1.4     -

Total% 6.0     2.0     11.4   - 0.1     2.2     1.9     - 2.3     32.1   6.5     - 12.3   22.7   0.5     -
PHF 0.97   0.87   0.95   0.98   

File Name: 932-06-2

East Vista Way Old River Road   SR-76 (Mission Road)   SR-76 (Mission Road)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #03 Start Date: 11/13/2008

Peak hour analysis for the period 16:00 to 16:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     North River Road & SR-76 (Mission Road)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 0 0 0 0 18 0 15 0 34 163 0 0 0 250 53 0 533
7:15 0 0 0 0 32 0 21 0 26 174 0 0 0 265 36 0 554
7:30 0 0 0 0 27 0 13 0 20 180 0 0 0 274 36 0 550
7:45 0 0 0 0 14 0 17 0 13 215 0 0 0 287 35 0 581

Total 0 0 0 0 91 0 66 0 93 732 0 0 0 1076 160 0 2218

8:00 0 0 0 0 23 0 11 0 16 162 0 0 0 267 29 0 508
8:15 0 0 0 0 20 0 13 0 15 158 0 0 0 288 18 0 512
8:30 0 0 0 0 10 0 17 0 3 172 0 0 0 265 24 0 491
8:45 0 0 0 0 12 0 12 0 14 156 0 0 0 260 17 0 471

Total 0 0 0 0 65 0 53 0 48 648 0 0 0 1080 88 0 1982

Grand Total 0 0 0 0 156 0 119 0 141 1380 0 0 0 2156 248 0 4200
Approach% - - - - 56.7 - 43.3 - 9.3 90.7 - - - 89.7 10.3 -

Total% - - - - 3.7 - 2.8 - 3.4 32.9 - - - 51.3 5.9 -

Volume -     -     -     -     91      -     66      -     93      732    -     -     -     1,076 160    -     2,218         
Approach% - - - - 58.0   - 42.0   - 11.3   88.7   - - - 87.1   12.9   -

Total% - - - - 4.1     - 3.0     - 4.2     33.0   - - - 48.5   7.2     -
PHF ###### 0.74   0.90   0.96   

File Name: 932-05-1

 North River Road   SR-76 (Mission Road)   SR-76 (Mission Road)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #12 Start Date: 11/13/2008

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     North River Road & SR-76 (Mission Road)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 0 0 0 0 48 0 46 0 12 311 0 0 0 224 24 1 665
16:15 0 0 0 0 45 0 36 0 7 330 0 0 0 237 21 0 676
16:30 0 0 0 0 44 0 31 0 9 315 0 0 0 229 22 0 650
16:45 0 0 0 0 50 0 49 0 9 312 0 0 0 241 41 0 702
Total 0 0 0 0 187 0 162 0 37 1268 0 0 0 931 108 1 2693

17:00 0 0 0 0 54 0 30 2 8 303 0 0 0 244 23 2 662
17:15 0 0 0 0 56 0 18 0 14 307 0 0 0 245 24 0 664
17:30 0 0 0 0 60 0 28 0 15 301 0 0 0 234 22 0 660
17:45 0 0 0 0 57 0 24 0 5 301 0 0 0 223 28 0 638
Total 0 0 0 0 227 0 100 2 42 1212 0 0 0 946 97 2 2624

Grand Total 0 0 0 0 414 0 262 2 79 2480 0 0 0 1877 205 3 5317
Approach% - - - - 61.1 - 38.6 0.3 3.1 96.9 - - - 90.0 9.8 0.1

Total% - - - - 7.8 - 4.9 0.0 1.5 46.6 - - - 35.3 3.9 0.1

Volume -     -     -     -     187    -     162    -     37      1,268 -     -     -     931    108    1        2,693         
Approach% - - - - 53.6   - 46.4   - 2.8     97.2   - - - 89.5   10.4   0.1     

Total% - - - - 6.9     - 6.0     - 1.4     47.1   - - - 34.6   4.0     0.0     
PHF ###### 0.88   0.97   0.92   

File Name: 932-05-2

 North River Road   SR-76 (Mission Road)   SR-76 (Mission Road)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #01 Start Date: 11/13/2008

Peak hour analysis for the period 16:00 to 16:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Olive Hill Road/ Camino Del Rey & SR-76 (Mission Road)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 9 9 56 0 23 60 8 0 13 171 6 0 86 283 13 1 737
7:15 12 9 58 0 18 35 18 0 21 162 15 0 139 275 11 1 773
7:30 12 18 56 1 14 59 18 0 14 195 26 0 113 256 18 2 799
7:45 11 25 62 0 26 60 15 0 12 164 35 0 121 274 14 0 819

Total 44 61 232 1 81 214 59 0 60 692 82 0 459 1088 56 4 3128

8:00 15 29 68 0 30 37 12 0 9 155 10 0 51 250 8 0 674
8:15 17 13 48 0 18 23 18 0 18 171 8 0 53 246 13 0 646
8:30 9 8 35 0 20 16 32 0 11 172 14 0 43 232 6 0 598
8:45 10 9 29 0 19 11 22 0 6 176 13 0 34 238 3 0 570

Total 51 59 180 0 87 87 84 0 44 674 45 0 181 966 30 0 2488

Grand Total 95 120 412 1 168 301 143 0 104 1366 127 0 640 2054 86 4 5616
Approach% 15.1 19.1 65.6 0.2 27.5 49.2 23.4 - 6.5 85.5 8.0 - 23.0 73.8 3.1 0.1

Total% 1.7 2.1 7.3 0.0 3.0 5.4 2.5 - 1.9 24.3 2.3 - 11.4 36.6 1.5 0.1

Volume 44      61      232    1        81      214    59      -     60      692    82      -     459    1,088 56      4        3,128         
Approach% 13.0   18.0   68.6   0.3     22.9   60.5   16.7   - 7.2     83.0   9.8     - 28.6   67.7   3.5     0.2     

Total% 1.4     2.0     7.4     0.0     2.6     6.8     1.9     - 1.9     22.1   2.6     - 14.7   34.8   1.8     0.1     
PHF 0.86   0.88   0.89   0.94   

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 932-04-1

 Camino Del Rey Olive Hill Road   SR-76 (Mission Road)   SR-76 (Mission Road)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #14 Start Date: 11/13/2008
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Location:     Olive Hill Road/ Camino Del Rey & SR-76 (Mission Road)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 13 18 49 0 26 13 16 0 15 319 18 0 48 186 23 0 744
16:15 18 19 86 0 33 25 9 0 25 331 12 0 43 229 17 0 847
16:30 20 25 74 0 21 16 21 0 19 342 10 0 59 219 12 0 838
16:45 18 11 82 0 27 11 19 0 26 311 13 0 55 253 22 2 848
Total 69 73 291 0 107 65 65 0 85 1303 53 0 205 887 74 2 3277

17:00 15 26 76 0 39 8 18 0 20 313 10 0 58 204 23 0 810
17:15 11 16 68 0 27 17 17 0 20 320 15 0 51 242 11 0 815
17:30 10 27 72 0 30 8 15 0 22 312 11 0 54 219 12 0 792
17:45 3 15 47 0 32 19 15 0 29 314 10 0 41 220 16 0 761
Total 39 84 263 0 128 52 65 0 91 1259 46 0 204 885 62 0 3178

Grand Total 108 157 554 0 235 117 130 0 176 2562 99 0 409 1772 136 2 6455
Approach% 13.2 19.2 67.6 - 48.8 24.3 27.0 - 6.2 90.3 3.5 - 17.6 76.4 5.9 0.1

Total% 1.7 2.4 8.6 - 3.6 1.8 2.0 - 2.7 39.7 1.5 - 6.3 27.5 2.1 0.0

Volume 71      81      318    -     120    60      67      -     90      1,297 45      -     215    905    74      2        3,343         
Approach% 15.1   17.2   67.7   - 48.6   24.3   27.1   - 6.3     90.6   3.1     - 18.0   75.7   6.2     0.2     

Total% 2.1     2.4     9.5     - 3.6     1.8     2.0     - 2.7     38.8   1.3     - 6.4     27.1   2.2     0.1     
PHF 0.96   0.92   0.96   0.90   

File Name: 932-04-2

 Camino Del Rey Olive Hill Road   SR-76 (Mission Road)   SR-76 (Mission Road)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #14 Start Date: 11/13/2008

Peak hour analysis for the period 16:15 to 17:00

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     South Mission Road & SR-76 (Pala Road)/ SR-76 (Mission Road)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 0 0 0 0 23 0 236 0 170 70 0 0 0 197 20 0 716
7:15 0 0 0 0 28 1 184 0 143 124 1 0 0 218 26 0 725
7:30 0 0 0 0 30 0 181 0 104 109 1 0 0 194 20 0 639
7:45 0 0 0 0 22 1 180 0 108 139 0 0 0 219 23 0 692

Total 0 0 0 0 103 2 781 0 525 442 2 0 0 828 89 0 2772

8:00 0 0 0 0 28 2 170 0 151 152 1 0 0 139 12 0 655
8:15 0 0 0 0 16 4 137 0 101 121 0 0 0 155 17 1 551
8:30 0 0 0 0 21 1 139 0 89 100 2 0 0 159 14 0 525
8:45 0 0 0 0 20 4 100 0 112 99 2 0 0 148 12 0 497

Total 0 0 0 0 85 11 546 0 453 472 5 0 0 601 55 1 2228

Grand Total 0 0 0 0 188 13 1327 0 978 914 7 0 0 1429 144 1 5000
Approach% - - - - 12.3 0.9 86.8 - 51.5 48.1 0.4 - - 90.8 9.1 0.1

Total% - - - - 3.8 0.3 26.5 - 19.6 18.3 0.1 - - 28.6 2.9 0.0

Volume -     -     -     -     103    2        781    -     525    442    2        -     -     828    89      -     2,772         
Approach% - - - - 11.6   0.2     88.1   - 54.2   45.6   0.2     - - 90.3   9.7     -

Total% - - - - 3.7     0.1     28.2   - 18.9   15.9   0.1     - - 29.9   3.2     -
PHF ###### 0.86   0.90   0.94   

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 932-03-1

  South Mission Road   SR-76 (Mission Road)  SR-76 (Pala Road)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #04 Start Date: 11/13/2008
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Location:     South Mission Road & SR-76 (Pala Road)/ SR-76 (Mission Road)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 0 0 0 0 27 0 103 0 199 190 0 0 0 170 22 0 711
16:15 0 0 0 0 25 0 121 0 247 202 0 0 0 188 15 0 798
16:30 0 0 0 0 24 0 110 0 182 185 0 0 0 155 30 0 686
16:45 0 0 0 0 23 0 77 0 218 165 0 0 0 212 28 0 723
Total 0 0 0 0 99 0 411 0 846 742 0 0 0 725 95 0 2918

17:00 0 0 0 0 41 0 124 0 220 247 0 0 0 219 33 1 884
17:15 0 0 0 0 38 0 112 0 190 184 0 0 0 165 23 0 712
17:30 0 0 0 0 24 0 81 0 224 217 0 0 0 182 29 0 757
17:45 0 0 0 0 16 0 106 1 176 213 0 0 0 181 17 0 709
Total 0 0 0 0 119 0 423 1 810 861 0 0 0 747 102 1 3062

Grand Total 0 0 0 0 218 0 834 1 1656 1603 0 0 0 1472 197 1 5980
Approach% - - - - 20.7 - 79.2 0.1 50.8 49.2 - - - 88.1 11.8 0.1

Total% - - - - 3.6 - 13.9 0.0 27.7 26.8 - - - 24.6 3.3 0.0

Volume -     -     -     -     113    -     432    -     867    799    -     -     -     774    106    1        3,091         
Approach% - - - - 20.7   - 79.3   - 52.0   48.0   - - - 87.9   12.0   0.1     

Total% - - - - 3.7     - 14.0   - 28.0   25.8   - - - 25.0   3.4     0.0     
PHF ###### 0.83   0.89   0.87   

File Name: 932-03-2

  South Mission Road   SR-76 (Mission Road)  SR-76 (Pala Road)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #04 Start Date: 11/13/2008

Peak hour analysis for the period 16:15 to 17:00

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     South Live Oak Park Road & Reche Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 0 0 0 0 13 0 26 0 5 95 0 0 0 106 8 0 253
7:15 0 0 0 0 22 0 37 0 9 100 0 0 0 103 6 0 277
7:30 0 0 0 0 16 0 38 0 18 92 0 0 0 87 16 0 267
7:45 0 0 0 0 28 0 46 0 26 78 0 0 0 87 26 0 291

Total 0 0 0 0 79 0 147 0 58 365 0 0 0 383 56 0 1088

8:00 0 0 0 0 20 0 12 0 16 93 0 0 0 54 18 0 213
8:15 0 0 0 0 11 0 9 0 8 84 0 0 0 54 8 0 174
8:30 0 0 0 0 11 0 10 0 13 81 0 0 0 78 9 0 202
8:45 0 0 0 0 5 0 12 0 6 70 0 0 0 74 7 0 174

Total 0 0 0 0 47 0 43 0 43 328 0 0 0 260 42 0 763

Grand Total 0 0 0 0 126 0 190 0 101 693 0 0 0 643 98 0 1851
Approach% - - - - 39.9 - 60.1 - 12.7 87.3 - - - 86.8 13.2 -

Total% - - - - 6.8 - 10.3 - 5.5 37.4 - - - 34.7 5.3 -

Volume -     -     -     -     79      -     147    -     58      365    -     -     -     383    56      -     1,088         
Approach% - - - - 35.0   - 65.0   - 13.7   86.3   - - - 87.2   12.8   -

Total% - - - - 7.3     - 13.5   - 5.3     33.5   - - - 35.2   5.1     -
PHF ###### 0.76   0.96   0.96   

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 932-08-1

 South Live Oak Park Road Reche Road Reche Road

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #03 Start Date: 11/18/2008
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Location:     South Live Oak Park Road & Reche Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 0 0 0 0 13 0 17 0 13 68 0 0 0 134 9 0 254
16:15 0 0 0 0 8 0 7 0 10 89 0 0 0 117 19 0 250
16:30 0 0 0 0 12 0 10 0 11 93 0 0 0 99 13 0 238
16:45 0 0 0 0 6 0 5 0 8 86 0 0 0 116 6 0 227
Total 0 0 0 0 39 0 39 0 42 336 0 0 0 466 47 0 969

17:00 0 0 0 0 11 0 16 0 14 90 0 0 0 122 10 0 263
17:15 0 0 0 0 13 0 14 0 4 102 0 0 0 126 14 0 273
17:30 0 0 0 0 2 0 10 0 6 84 0 0 0 115 10 0 227
17:45 0 0 0 0 3 0 6 0 7 61 0 0 0 106 5 0 188
Total 0 0 0 0 29 0 46 0 31 337 0 0 0 469 39 0 951

Grand Total 0 0 0 0 68 0 85 0 73 673 0 0 0 935 86 0 1920
Approach% - - - - 44.4 - 55.6 - 9.8 90.2 - - - 91.6 8.4 -

Total% - - - - 3.5 - 4.4 - 3.8 35.1 - - - 48.7 4.5 -

Volume -     -     -     -     42      -     45      -     37      371    -     -     -     463    43      -     1,001         
Approach% - - - - 48.3   - 51.7   - 9.1     90.9   - - - 91.5   8.5     -

Total% - - - - 4.2     - 4.5     - 3.7     37.1   - - - 46.3   4.3     -
PHF ###### 0.81   0.96   0.90   

File Name: 932-08-2

 South Live Oak Park Road Reche Road Reche Road

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #03 Start Date: 11/18/2008

Peak hour analysis for the period 16:30 to 17:15

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Location:     Via Green Canyon Norte/ Green Canyon Road & Reche Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 14 1 21 1 1 1 2 0 5 80 7 0 14 102 2 0 250
7:15 41 1 28 0 5 1 2 0 1 71 11 0 21 121 1 0 304
7:30 56 0 41 1 1 0 0 0 1 87 8 0 15 117 0 0 326
7:45 39 0 20 0 1 1 0 0 2 93 11 0 10 109 0 1 286

Total 150 2 110 2 8 3 4 0 9 331 37 0 60 449 3 1 1166

8:00 18 1 21 0 1 1 0 0 0 102 18 0 9 71 0 1 242
8:15 5 0 19 0 0 0 1 0 2 72 8 0 5 53 4 0 169
8:30 10 1 27 0 4 0 2 0 1 74 6 0 9 77 0 0 211
8:45 10 0 21 0 0 1 1 0 0 65 4 0 12 74 1 0 189

Total 43 2 88 0 5 2 4 0 3 313 36 0 35 275 5 1 811

Grand Total 193 4 198 2 13 5 8 0 12 644 73 0 95 724 8 2 1977
Approach% 48.6 1.0 49.9 0.5 50.0 19.2 30.8 - 1.6 88.3 10.0 - 11.5 87.3 1.0 0.2

Total% 9.8 0.2 10.0 0.1 0.7 0.3 0.4 - 0.6 32.6 3.7 - 4.8 36.6 0.4 0.1

Volume 150    2        110    2        8        3        4        -     9        331    37      -     60      449    3        1        1,166         
Approach% 56.8   0.8     41.7   0.8     53.3   20.0   26.7   - 2.4     87.8   9.8     - 11.7   87.5   0.6     0.2     

Total% 12.9   0.2     9.4     0.2     0.7     0.3     0.3     - 0.8     28.4   3.2     - 5.1     38.5   0.3     0.1     
PHF 0.67   0.47   0.89   0.90   

Peak hour analysis for the period 07:00 to 07:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 932-09-1

Green Canyon Road Via Green Canyon Norte Reche Road Reche Road

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #06 Start Date: 11/18/2008
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Location:     Via Green Canyon Norte/ Green Canyon Road & Reche Road

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 12 0 9 0 0 0 0 0 1 74 21 1 20 109 1 0 247
16:15 18 0 11 0 0 0 2 0 0 97 13 1 22 94 2 0 259
16:30 27 0 10 2 0 0 0 0 0 116 13 0 12 100 1 0 279
16:45 17 1 11 0 3 0 3 0 1 95 6 0 17 99 3 0 256
Total 74 1 41 2 3 0 5 0 2 382 53 2 71 402 7 0 1041

17:00 7 1 10 0 0 0 2 0 0 93 12 0 19 112 1 0 257
17:15 10 0 14 0 1 0 1 0 0 106 12 0 20 118 1 0 283
17:30 18 0 14 0 0 0 3 0 2 72 9 0 21 83 0 0 222
17:45 12 0 6 0 0 0 0 0 0 73 9 0 18 90 1 0 209
Total 47 1 44 0 1 0 6 0 2 344 42 0 78 403 3 0 971

Grand Total 121 2 85 2 4 0 11 0 4 726 95 2 149 805 10 0 2012
Approach% 57.6 1.0 40.5 1.0 26.7 - 73.3 - 0.5 87.8 11.5 0.2 15.5 83.5 1.0 -

Total% 6.0 0.1 4.2 0.1 0.2 - 0.5 - 0.2 36.1 4.7 0.1 7.4 40.0 0.5 -

Volume 61      2        45      2        4        -     6        -     1        410    43      -     68      429    6        -     1,075         
Approach% 55.5   1.8     40.9   1.8     40.0   - 60.0   - 0.2     90.3   9.5     - 13.5   85.3   1.2     -

Total% 5.7     0.2     4.2     0.2     0.4     - 0.6     - 0.1     38.1   4.0     - 6.3     39.9   0.6     -
PHF 0.71   0.42   0.88   0.90   

Peak hour analysis for the period 16:30 to 17:15

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 932-09-2

Green Canyon Road Via Green Canyon Norte Reche Road Reche Road

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #06 Start Date: 11/18/2008
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Location:     Pala Mission Road/ Pala Casino Driveway & SR-76 (Pala Road)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

7:00 2 1 0 0 2 1 22 0 27 29 0 0 0 25 0 0 109
7:15 1 3 1 0 1 2 29 0 11 31 2 0 0 16 1 0 98
7:30 5 0 0 0 3 1 33 0 30 50 2 1 1 15 0 0 140
7:45 3 0 0 0 4 1 34 0 23 38 6 0 1 24 2 0 136

Total 11 4 1 0 10 5 118 0 91 148 10 1 2 80 3 0 483

8:00 1 0 0 0 10 3 28 0 15 26 3 0 1 24 3 0 114
8:15 0 0 0 0 4 3 24 0 13 34 2 0 2 20 4 1 106
8:30 3 2 0 0 4 2 30 1 14 39 0 2 1 21 4 0 120
8:45 4 4 0 1 3 1 21 0 23 22 0 1 0 19 5 0 102

Total 8 6 0 1 21 9 103 1 65 121 5 3 4 84 16 1 442

Grand Total 19 10 1 1 31 14 221 1 156 269 15 4 6 164 19 1 925
Approach% 61.3 32.3 3.2 3.2 11.6 5.2 82.8 0.4 35.1 60.6 3.4 0.9 3.2 86.3 10.0 0.5

Total% 2.1 1.1 0.1 0.1 3.4 1.5 23.9 0.1 16.9 29.1 1.6 0.4 0.6 17.7 2.1 0.1

Volume 9        -     -     -     21      8        119    -     81      148    13      1        5        83      9        1        496            
Approach% 100.0 - - - 14.2   5.4     80.4   - 33.3   60.9   5.3     0.4     5.1     84.7   9.2     1.0     

Total% 1.8     - - - 4.2     1.6     24.0   - 16.3   29.8   2.6     0.2     1.0     16.7   1.8     0.2     
PHF 0.45   0.90   0.73   0.88   

Peak hour analysis for the period 07:30 to 08:15

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound

File Name: 932-01-1

Pala Casino Driveway  Pala Mission Road  SR-76 (Pala Road)  SR-76 (Pala Road)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #06 Start Date: 11/19/2008
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Location:     Pala Mission Road/ Pala Casino Driveway & SR-76 (Pala Road)

Vehicle
Start Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Interval
Time Total

16:00 6 5 3 0 2 4 28 0 43 40 2 0 2 61 2 0 198
16:15 0 0 2 0 1 2 28 0 37 53 5 0 6 47 3 0 184
16:30 1 8 2 0 9 9 51 1 53 45 3 0 2 51 2 0 236
16:45 4 6 2 0 5 4 29 0 32 41 7 0 5 54 2 1 191
Total 11 19 9 0 17 19 136 1 165 179 17 0 15 213 9 1 809

17:00 7 4 0 0 1 7 21 0 43 49 7 0 0 39 2 0 180
17:15 9 2 0 0 0 8 18 0 47 34 5 0 3 54 4 0 184
17:30 3 2 0 0 2 3 33 0 34 46 4 3 3 31 0 0 161
17:45 3 4 0 0 2 5 13 1 20 20 6 1 2 35 3 0 113
Total 22 12 0 0 5 23 85 1 144 149 22 4 8 159 9 0 638

Grand Total 33 31 9 0 22 42 221 2 309 328 39 4 23 372 18 1 1447
Approach% 45.2 42.5 12.3 - 7.7 14.6 77.0 0.7 45.4 48.2 5.7 0.6 5.6 89.9 4.3 0.2

Total% 2.3 2.1 0.6 - 1.5 2.9 15.3 0.1 21.4 22.7 2.7 0.3 1.6 25.7 1.2 0.1

Volume 11      19      9        -     17      19      136    1        165    179    17      -     15      213    9        1        809            
Approach% 28.2   48.7   23.1   - 9.8     11.0   78.6   0.6     45.7   49.6   4.7     - 6.3     89.5   3.8     0.4     

Total% 1.4     2.3     1.1     - 2.1     2.3     16.8   0.1     20.4   22.1   2.1     - 1.9     26.3   1.1     0.1     
PHF 0.70   0.62   0.89   0.92   

File Name: 932-01-2

Pala Casino Driveway  Pala Mission Road  SR-76 (Pala Road)  SR-76 (Pala Road)

LOS Engineering, Inc.
5629 Willowmere Lane, San Diego, CA  92130

Counted By: Emp. #06 Start Date: 11/19/2008

Peak hour analysis for the period 16:00 to 16:45

Report Generated by "Turning Point Traffic Service" all rights reserved

Northbound Southbound Eastbound Westbound
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Daily Vehicle Volume Report

Location:
     SR-76 btwn Vista Way & Melrose
File Number: 93216
Counter ID: 110
Report Duration:
     Tuesday Nov 18, 2008 - 09:30 to
     Wednesday Nov 19, 2008 - 09:29
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  80  79 159

01:00 - 01:59  70  51 121

02:00 - 02:59  47  55 102

03:00 - 03:59  46  133 179

04:00 - 04:59  91  295 386

05:00 - 05:59  246  762 1008

06:00 - 06:59  506  1136 1642

07:00 - 07:59  709  1025 1734

08:00 - 08:59  593  990 1583

09:00 - 09:59  604  764 1368

10:00 - 10:59  596  686 1282

11:00 - 11:59  638  616 1254

12:00 - 12:59  693  554 1247

13:00 - 13:59  760  624 1384

14:00 - 14:59  892  591 1483

15:00 - 15:59  1104  495 1599

16:00 - 16:59  1141  589 1730

17:00 - 17:59  1085  501 1586

18:00 - 18:59  919  502 1421

19:00 - 19:59  633  341 974

20:00 - 20:59  435  302 737

21:00 - 21:59  406  261 667

22:00 - 22:59  269  189 458

23:00 - 23:59  186  134 320

Total  12749  11675 24424

      

AM Peak

Hour
 

7:00

7:59
 

6:00

6:59

6:30

7:29

Volume  709  1136 1751

      

PM Peak

Hour
 

16:15

17:14
 

13:45

14:44

16:00

16:59

Volume  1151  652 1730

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     SR-76 btwn North River Rd & East Vista Way
File Number: 93315
Counter ID: 113
Report Duration:
     Wednesday Nov 12, 2008 - 00:00 to
     Wednesday Nov 12, 2008 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  115  100 215

01:00 - 01:59  67  73 140

02:00 - 02:59  62  51 113

03:00 - 03:59  41  128 169

04:00 - 04:59  115  322 437

05:00 - 05:59  323  791 1114

06:00 - 06:59  572  1042 1614

07:00 - 07:59  670  996 1666

08:00 - 08:59  618  1055 1673

09:00 - 09:59  595  882 1477

10:00 - 10:59  609  827 1436

11:00 - 11:59  675  732 1407

12:00 - 12:59  781  648 1429

13:00 - 13:59  782  658 1440

14:00 - 14:59  945  578 1523

15:00 - 15:59  1117  642 1759

16:00 - 16:59  1157  575 1732

17:00 - 17:59  1081  559 1640

18:00 - 18:59  1129  287 1416

19:00 - 19:59  705  278 983

20:00 - 20:59  497  304 801

21:00 - 21:59  516  255 771

22:00 - 22:59  306  176 482

23:00 - 23:59  152  168 320

Total  13630  12127 25757

      

AM Peak

Hour
 

6:30

7:29
 

8:00

8:59

6:30

7:29

Volume  707  1055 1696

      

PM Peak

Hour
 

16:15

17:14
 

12:15

13:14

15:15

16:14

Volume  1164  660 1775

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     SR-76 btwn Olive Hill Rd & North River Rd
File Number: 93314
Counter ID: 106
Report Duration:
     Tuesday Nov 11, 2008 - 15:00 to
     Wednesday Nov 12, 2008 - 14:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  111  105 216

01:00 - 01:59  72  78 150

02:00 - 02:59  67  54 121

03:00 - 03:59  43  134 177

04:00 - 04:59  109  335 444

05:00 - 05:59  333  839 1172

06:00 - 06:59  475  1078 1553

07:00 - 07:59  598  1062 1660

08:00 - 08:59  550  1052 1602

09:00 - 09:59  639  892 1531

10:00 - 10:59  586  851 1437

11:00 - 11:59  664  817 1481

12:00 - 12:59  833  632 1465

13:00 - 13:59  854  667 1521

14:00 - 14:59  1016  599 1615

15:00 - 15:59  1134  749 1883

16:00 - 16:59  1185  831 2016

17:00 - 17:59  1180  762 1942

18:00 - 18:59  1033  551 1584

19:00 - 19:59  722  437 1159

20:00 - 20:59  531  361 892

21:00 - 21:59  499  353 852

22:00 - 22:59  285  246 531

23:00 - 23:59  177  176 353

Total  13696  13661 27357

      

AM Peak

Hour
 

11:00

11:59
 

5:45

6:44

7:00

7:59

Volume  664  1092 1660

      

PM Peak

Hour
 

17:15

18:14
 

16:15

17:14

16:00

16:59

Volume  1202  844 2016

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     SR-76 btwn South Mission Rd & Olive Hill Rd
File Number: 93313
Counter ID: 104
Report Duration:
     Wednesday Nov 12, 2008 - 00:00 to
     Wednesday Nov 12, 2008 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  112  116 228

01:00 - 01:59  77  66 143

02:00 - 02:59  67  69 136

03:00 - 03:59  136  41 177

04:00 - 04:59  344  103 447

05:00 - 05:59  918  165 1083

06:00 - 06:59  1382  172 1554

07:00 - 07:59  1341  447 1788

08:00 - 08:59  1050  601 1651

09:00 - 09:59  964  601 1565

10:00 - 10:59  867  600 1467

11:00 - 11:59  904  662 1566

12:00 - 12:59  813  752 1565

13:00 - 13:59  829  787 1616

14:00 - 14:59  888  982 1870

15:00 - 15:59  817  1168 1985

16:00 - 16:59  817  1209 2026

17:00 - 17:59  835  1245 2080

18:00 - 18:59  562  1348 1910

19:00 - 19:59  456  761 1217

20:00 - 20:59  407  499 906

21:00 - 21:59  339  513 852

22:00 - 22:59  203  323 526

23:00 - 23:59  189  156 345

Total  15317  13386 28703

      

AM Peak

Hour
 

6:00

6:59
 

11:00

11:59

7:00

7:59

Volume  1382  662 1788

      

PM Peak

Hour
 

13:45

14:44
 

18:00

18:59

16:45

17:44

Volume  924  1348 2094

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     SR-76 btwn Via Monserate & South Mission Road
File Number: 93212
Counter ID: 111
Report Duration:
     Tuesday Nov 18, 2008 - 09:30 to
     Wednesday Nov 19, 2008 - 09:29
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  68  75 143

01:00 - 01:59  53  54 107

02:00 - 02:59  46  55 101

03:00 - 03:59  37  98 135

04:00 - 04:59  87  219 306

05:00 - 05:59  233  576 809

06:00 - 06:59  428  775 1203

07:00 - 07:59  534  756 1290

08:00 - 08:59  506  622 1128

09:00 - 09:59  480  507 987

10:00 - 10:59  491  455 946

11:00 - 11:59  465  472 937

12:00 - 12:59  560  419 979

13:00 - 13:59  623  477 1100

14:00 - 14:59  614  576 1190

15:00 - 15:59  827  487 1314

16:00 - 16:59  869  530 1399

17:00 - 17:59  849  632 1481

18:00 - 18:59  697  369 1066

19:00 - 19:59  455  288 743

20:00 - 20:59  308  214 522

21:00 - 21:59  277  185 462

22:00 - 22:59  179  153 332

23:00 - 23:59  124  127 251

Total  9810  9121 18931

      

AM Peak

Hour
 

7:15

8:14
 

5:45

6:44

7:15

8:14

Volume  582  775 1314

      

PM Peak

Hour
 

15:30

16:29
 

17:00

17:59

17:00

17:59

Volume  886  632 1481

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     SR-76 (Pala Rd) btwn Via Monserate & Gird Road
File Number: 94001
Counter ID: 202/204
Report Duration:
     Tuesday Jan 06, 2009 - 00:00 to
     Tuesday Jan 06, 2009 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  60  89 149

01:00 - 01:59  55  63 118

02:00 - 02:59  37  57 94

03:00 - 03:59  28  100 128

04:00 - 04:59  102  214 316

05:00 - 05:59  259  570 829

06:00 - 06:59  461  904 1365

07:00 - 07:59  651  889 1540

08:00 - 08:59  563  648 1211

09:00 - 09:59  579  583 1162

10:00 - 10:59  578  600 1178

11:00 - 11:59  599  673 1272

12:00 - 12:59  616  568 1184

13:00 - 13:59  645  567 1212

14:00 - 14:59  825  655 1480

15:00 - 15:59  913  769 1682

16:00 - 16:59  986  752 1738

17:00 - 17:59  936  747 1683

18:00 - 18:59  786  416 1202

19:00 - 19:59  469  326 795

20:00 - 20:59  332  248 580

21:00 - 21:59  257  240 497

22:00 - 22:59  186  160 346

23:00 - 23:59  130  134 264

Total  11053  10972 22025

      

AM Peak

Hour
 

7:15

8:14
 

6:45

7:44

7:00

7:59

Volume  676  931 1540

      

PM Peak

Hour
 

16:00

16:59
 

15:30

16:29

15:30

16:29

Volume  986  799 1762

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     SR-76 (Pala Rd) between Gird Rd & Sage Rd
File Number: 94002
Counter ID: 104
Report Duration:
     Tuesday Jan 06, 2009 - 00:00 to
     Tuesday Jan 06, 2009 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  59  90 149

01:00 - 01:59  57  65 122

02:00 - 02:59  34  62 96

03:00 - 03:59  32  99 131

04:00 - 04:59  101  208 309

05:00 - 05:59  262  548 810

06:00 - 06:59  464  854 1318

07:00 - 07:59  618  831 1449

08:00 - 08:59  549  595 1144

09:00 - 09:59  561  538 1099

10:00 - 10:59  561  569 1130

11:00 - 11:59  568  635 1203

12:00 - 12:59  573  546 1119

13:00 - 13:59  598  569 1167

14:00 - 14:59  764  612 1376

15:00 - 15:59  834  769 1603

16:00 - 16:59  893  741 1634

17:00 - 17:59  829  747 1576

18:00 - 18:59  709  442 1151

19:00 - 19:59  431  321 752

20:00 - 20:59  302  246 548

21:00 - 21:59  233  244 477

22:00 - 22:59  170  165 335

23:00 - 23:59  118  141 259

Total  10320  10637 20957

      

AM Peak

Hour
 

7:15

8:14
 

6:15

7:14

7:00

7:59

Volume  656  862 1449

      

PM Peak

Hour
 

16:00

16:59
 

15:15

16:14

15:30

16:29

Volume  893  815 1690

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     SR-76 (Pala Rd) between Sage Rd & Old Highway
395
File Number: 94003
Counter ID: 107
Report Duration:
     Tuesday Jan 06, 2009 - 00:00 to
     Tuesday Jan 06, 2009 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  63  93 156

01:00 - 01:59  56  64 120

02:00 - 02:59  35  59 94

03:00 - 03:59  31  102 133

04:00 - 04:59  103  214 317

05:00 - 05:59  256  553 809

06:00 - 06:59  451  857 1308

07:00 - 07:59  615  802 1417

08:00 - 08:59  548  602 1150

09:00 - 09:59  556  536 1092

10:00 - 10:59  552  567 1119

11:00 - 11:59  577  630 1207

12:00 - 12:59  560  545 1105

13:00 - 13:59  586  573 1159

14:00 - 14:59  767  588 1355

15:00 - 15:59  818  776 1594

16:00 - 16:59  890  726 1616

17:00 - 17:59  828  743 1571

18:00 - 18:59  686  448 1134

19:00 - 19:59  439  318 757

20:00 - 20:59  299  245 544

21:00 - 21:59  232  247 479

22:00 - 22:59  163  160 323

23:00 - 23:59  120  138 258

Total  10231  10586 20817

      

AM Peak

Hour
 

7:15

8:14
 

6:00

6:59

7:00

7:59

Volume  660  857 1417

      

PM Peak

Hour
 

16:00

16:59
 

15:30

16:29

15:30

16:29

Volume  890  797 1658

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     SR-76 (Pala Rd) btwn Old Hwy 395 & I-15 SB
Ramps
File Number: 94004
Counter ID: 105/114
Report Duration:
     Tuesday Jan 06, 2009 - 00:00 to
     Tuesday Jan 06, 2009 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  65  114 179

01:00 - 01:59  59  77 136

02:00 - 02:59  43  84 127

03:00 - 03:59  42  116 158

04:00 - 04:59  134  208 342

05:00 - 05:59  331  549 880

06:00 - 06:59  662  887 1549

07:00 - 07:59  829  796 1625

08:00 - 08:59  725  652 1377

09:00 - 09:59  699  591 1290

10:00 - 10:59  701  613 1314

11:00 - 11:59  710  662 1372

12:00 - 12:59  685  623 1308

13:00 - 13:59  691  664 1355

14:00 - 14:59  840  724 1564

15:00 - 15:59  973  875 1848

16:00 - 16:59  1034  940 1974

17:00 - 17:59  949  952 1901

18:00 - 18:59  763  610 1373

19:00 - 19:59  497  442 939

20:00 - 20:59  331  314 645

21:00 - 21:59  253  324 577

22:00 - 22:59  211  229 440

23:00 - 23:59  127  179 306

Total  12354  12225 24579

      

AM Peak

Hour
 

7:15

8:14
 

6:15

7:14

7:00

7:59

Volume  866  897 1625

      

PM Peak

Hour
 

16:00

16:59
 

16:30

17:29

16:15

17:14

Volume  1034  967 1981

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     SR-76 (Pala Rd) between I-15 SB & I-15 NB Ramps
File Number: 94005
Counter ID: 113
Report Duration:
     Tuesday Jan 06, 2009 - 00:00 to
     Tuesday Jan 06, 2009 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  73  111 184

01:00 - 01:59  56  60 116

02:00 - 02:59  50  68 118

03:00 - 03:59  35  61 96

04:00 - 04:59  99  62 161

05:00 - 05:59  245  108 353

06:00 - 06:59  448  214 662

07:00 - 07:59  586  335 921

08:00 - 08:59  529  293 822

09:00 - 09:59  561  308 869

10:00 - 10:59  574  306 880

11:00 - 11:59  588  345 933

12:00 - 12:59  588  376 964

13:00 - 13:59  602  409 1011

14:00 - 14:59  761  491 1252

15:00 - 15:59  857  656 1513

16:00 - 16:59  894  624 1518

17:00 - 17:59  847  615 1462

18:00 - 18:59  693  378 1071

19:00 - 19:59  469  285 754

20:00 - 20:59  305  199 504

21:00 - 21:59  255  211 466

22:00 - 22:59  199  175 374

23:00 - 23:59  131  139 270

Total  10445  6829 17274

      

AM Peak

Hour
 

10:45

11:44
 

10:45

11:44

10:45

11:44

Volume  604  346 950

      

PM Peak

Hour
 

15:45

16:44
 

16:30

17:29

16:30

17:29

Volume  903  670 1521

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     SR-76 (Pala Rd) between I-15 NB Ramps & Pankey
Rd
File Number: 94006
Counter ID: 109
Report Duration:
     Tuesday Jan 06, 2009 - 00:00 to
     Tuesday Jan 06, 2009 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  33  125 158

01:00 - 01:59  26  67 93

02:00 - 02:59  31  69 100

03:00 - 03:59  18  60 78

04:00 - 04:59  33  57 90

05:00 - 05:59  151  80 231

06:00 - 06:59  232  141 373

07:00 - 07:59  283  224 507

08:00 - 08:59  282  171 453

09:00 - 09:59  302  181 483

10:00 - 10:59  342  215 557

11:00 - 11:59  351  222 573

12:00 - 12:59  339  251 590

13:00 - 13:59  308  303 611

14:00 - 14:59  332  367 699

15:00 - 15:59  324  516 840

16:00 - 16:59  296  402 698

17:00 - 17:59  283  368 651

18:00 - 18:59  211  184 395

19:00 - 19:59  185  207 392

20:00 - 20:59  137  156 293

21:00 - 21:59  106  141 247

22:00 - 22:59  117  135 252

23:00 - 23:59  63  142 205

Total  4785  4784 9569

      

AM Peak

Hour
 

10:15

11:14
 

7:00

7:59

10:15

11:14

Volume  364  224 580

      

PM Peak

Hour
 

13:45

14:44
 

14:45

15:44

14:45

15:44

Volume  341  529 846

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     SR-76 (Pala Rd) between Pankey Rd & Rice Cyn Rd
File Number: 94007
Counter ID: 108
Report Duration:
     Tuesday Jan 06, 2009 - 00:00 to
     Tuesday Jan 06, 2009 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  34  126 160

01:00 - 01:59  26  66 92

02:00 - 02:59  33  68 101

03:00 - 03:59  19  59 78

04:00 - 04:59  33  55 88

05:00 - 05:59  155  77 232

06:00 - 06:59  220  140 360

07:00 - 07:59  278  221 499

08:00 - 08:59  290  163 453

09:00 - 09:59  299  180 479

10:00 - 10:59  342  208 550

11:00 - 11:59  349  210 559

12:00 - 12:59  338  240 578

13:00 - 13:59  307  289 596

14:00 - 14:59  328  353 681

15:00 - 15:59  324  483 807

16:00 - 16:59  302  390 692

17:00 - 17:59  295  355 650

18:00 - 18:59  212  182 394

19:00 - 19:59  189  201 390

20:00 - 20:59  144  149 293

21:00 - 21:59  107  139 246

22:00 - 22:59  122  136 258

23:00 - 23:59  65  138 203

Total  4811  4628 9439

      

AM Peak

Hour
 

10:15

11:14
 

7:00

7:59

10:15

11:14

Volume  363  221 576

      

PM Peak

Hour
 

14:15

15:14
 

14:45

15:44

14:45

15:44

Volume  339  515 836

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     SR-76 (Pala Rd) between Rice Cyn Rd & Couser
Cyn Rd
File Number: 94008
Counter ID: 110
Report Duration:
     Tuesday Jan 06, 2009 - 00:00 to
     Tuesday Jan 06, 2009 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  32  125 157

01:00 - 01:59  19  63 82

02:00 - 02:59  33  65 98

03:00 - 03:59  21  64 85

04:00 - 04:59  30  53 83

05:00 - 05:59  146  76 222

06:00 - 06:59  197  124 321

07:00 - 07:59  269  216 485

08:00 - 08:59  272  158 430

09:00 - 09:59  286  156 442

10:00 - 10:59  328  203 531

11:00 - 11:59  336  197 533

12:00 - 12:59  317  220 537

13:00 - 13:59  298  290 588

14:00 - 14:59  311  339 650

15:00 - 15:59  293  499 792

16:00 - 16:59  284  383 667

17:00 - 17:59  265  327 592

18:00 - 18:59  210  184 394

19:00 - 19:59  168  197 365

20:00 - 20:59  135  153 288

21:00 - 21:59  103  147 250

22:00 - 22:59  117  126 243

23:00 - 23:59  67  139 206

Total  4537  4504 9041

      

AM Peak

Hour
 

10:30

11:29
 

7:00

7:59

10:15

11:14

Volume  348  216 558

      

PM Peak

Hour
 

13:45

14:44
 

14:45

15:44

15:00

15:59

Volume  323  500 792

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     SR-76 btwn Couser Cyn Rd & Pala Mission Rd
File Number: 93310
Counter ID: 108
Report Duration:
     Wednesday Nov 12, 2008 - 00:00 to
     Wednesday Nov 12, 2008 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  111  26 137

01:00 - 01:59  75  23 98

02:00 - 02:59  72  31 103

03:00 - 03:59  70  15 85

04:00 - 04:59  43  15 58

05:00 - 05:59  72  118 190

06:00 - 06:59  121  222 343

07:00 - 07:59  172  281 453

08:00 - 08:59  154  261 415

09:00 - 09:59  146  255 401

10:00 - 10:59  157  325 482

11:00 - 11:59  197  316 513

12:00 - 12:59  200  296 496

13:00 - 13:59  246  288 534

14:00 - 14:59  328  261 589

15:00 - 15:59  380  303 683

16:00 - 16:59  330  298 628

17:00 - 17:59  278  251 529

18:00 - 18:59  191  206 397

19:00 - 19:59  156  180 336

20:00 - 20:59  156  129 285

21:00 - 21:59  165  129 294

22:00 - 22:59  166  115 281

23:00 - 23:59  163  65 228

Total  4149  4409 8558

      

AM Peak

Hour
 

11:00

11:59
 

10:00

10:59

11:00

11:59

Volume  197  325 513

      

PM Peak

Hour
 

14:30

15:29
 

15:30

16:29

15:00

15:59

Volume  392  340 683

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Dublin Road btwn Old Hwy 395 & Pankey Road
File Number: 94009
Counter ID: 209
Report Duration:
     Thursday Dec 11, 2008 - 00:00 to
     Thursday Dec 11, 2008 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  16  11 27

01:00 - 01:59  9  7 16

02:00 - 02:59  16  4 20

03:00 - 03:59  4  11 15

04:00 - 04:59  4  39 43

05:00 - 05:59  12  167 179

06:00 - 06:59  48  305 353

07:00 - 07:59  93  490 583

08:00 - 08:59  86  195 281

09:00 - 09:59  62  152 214

10:00 - 10:59  54  131 185

11:00 - 11:59  90  117 207

12:00 - 12:59  106  139 245

13:00 - 13:59  122  169 291

14:00 - 14:59  198  154 352

15:00 - 15:59  238  155 393

16:00 - 16:59  321  147 468

17:00 - 17:59  389  125 514

18:00 - 18:59  323  123 446

19:00 - 19:59  248  90 338

20:00 - 20:59  168  48 216

21:00 - 21:59  167  44 211

22:00 - 22:59  79  32 111

23:00 - 23:59  44  18 62

Total  2897  2873 5770

      

AM Peak

Hour
 

7:15

8:14
 

7:00

7:59

7:00

7:59

Volume  99  490 583

      

PM Peak

Hour
 

16:45

17:44
 

15:30

16:29

16:45

17:44

Volume  405  181 531

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Old Highway 395 btwn East Misssion Rd & Reche
Rd
File Number: 94010
Counter ID: 205
Report Duration:
     Tuesday Jan 06, 2009 - 00:00 to
     Tuesday Jan 06, 2009 - 23:59
Other Notes:
     None at this time

Time  
North Bound

Volume
 
South Bound

Volume

Total

Volume

00:00 - 00:59  9  6 15

01:00 - 01:59  2  2 4

02:00 - 02:59  8  5 13

03:00 - 03:59  4  7 11

04:00 - 04:59  18  11 29

05:00 - 05:59  56  52 108

06:00 - 06:59  109  156 265

07:00 - 07:59  211  192 403

08:00 - 08:59  203  138 341

09:00 - 09:59  156  134 290

10:00 - 10:59  144  127 271

11:00 - 11:59  155  140 295

12:00 - 12:59  146  166 312

13:00 - 13:59  142  154 296

14:00 - 14:59  169  204 373

15:00 - 15:59  220  228 448

16:00 - 16:59  255  217 472

17:00 - 17:59  267  201 468

18:00 - 18:59  127  169 296

19:00 - 19:59  61  91 152

20:00 - 20:59  36  78 114

21:00 - 21:59  31  57 88

22:00 - 22:59  22  37 59

23:00 - 23:59  6  26 32

Total  2557  2598 5155

      

AM Peak

Hour
 

7:30

8:29
 

6:45

7:44

7:00

7:59

Volume  225  196 403

      

PM Peak

Hour
 

16:30

17:29
 

15:00

15:59

16:30

17:29

Volume  281  228 505

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Old Highway 395 btwn Reche Rd & Stewart Cyn Rd
File Number: 94011
Counter ID: 208
Report Duration:
     Tuesday Jan 06, 2009 - 00:00 to
     Tuesday Jan 06, 2009 - 23:59
Other Notes:
     None at this time

Time  
North Bound

Volume
 
South Bound

Volume

Total

Volume

00:00 - 00:59  19  3 22

01:00 - 01:59  5  5 10

02:00 - 02:59  9  6 15

03:00 - 03:59  10  12 22

04:00 - 04:59  9  29 38

05:00 - 05:59  45  119 164

06:00 - 06:59  94  219 313

07:00 - 07:59  196  217 413

08:00 - 08:59  174  218 392

09:00 - 09:59  149  146 295

10:00 - 10:59  140  158 298

11:00 - 11:59  148  171 319

12:00 - 12:59  158  177 335

13:00 - 13:59  158  133 291

14:00 - 14:59  207  178 385

15:00 - 15:59  286  201 487

16:00 - 16:59  329  174 503

17:00 - 17:59  302  187 489

18:00 - 18:59  190  123 313

19:00 - 19:59  115  67 182

20:00 - 20:59  70  44 114

21:00 - 21:59  71  29 100

22:00 - 22:59  57  35 92

23:00 - 23:59  31  23 54

Total  2972  2674 5646

      

AM Peak

Hour
 

7:00

7:59
 

7:15

8:14

7:15

8:14

Volume  196  244 426

      

PM Peak

Hour
 

16:15

17:14
 

15:15

16:14

16:15

17:14

Volume  367  211 537

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Old Hwy 395 btwn Stewart Cyn Rd & Tecalote Lane
File Number: 94012
Counter ID: 111
Report Duration:
     Thursday Dec 11, 2008 - 00:00 to
     Thursday Dec 11, 2008 - 23:59
Other Notes:
     None at this time

Time  
North Bound

Volume
 
South Bound

Volume

Total

Volume

00:00 - 00:59  30  12 42

01:00 - 01:59  17  5 22

02:00 - 02:59  4  5 9

03:00 - 03:59  5  12 17

04:00 - 04:59  11  33 44

05:00 - 05:59  31  143 174

06:00 - 06:59  122  287 409

07:00 - 07:59  175  282 457

08:00 - 08:59  149  243 392

09:00 - 09:59  150  191 341

10:00 - 10:59  150  209 359

11:00 - 11:59  147  187 334

12:00 - 12:59  187  174 361

13:00 - 13:59  215  157 372

14:00 - 14:59  261  181 442

15:00 - 15:59  285  255 540

16:00 - 16:59  329  224 553

17:00 - 17:59  301  219 520

18:00 - 18:59  226  115 341

19:00 - 19:59  132  70 202

20:00 - 20:59  110  58 168

21:00 - 21:59  82  53 135

22:00 - 22:59  75  42 117

23:00 - 23:59  40  14 54

Total  3234  3171 6405

      

AM Peak

Hour
 

7:00

7:59
 

6:45

7:44

7:00

7:59

Volume  175  289 457

      

PM Peak

Hour
 

15:45

16:44
 

15:00

15:59

15:45

16:44

Volume  357  255 576

Report Generated by "Turning Point Traffic Service" all rights reserved

Campus Park Traffic Impact Study Appendix Page 178 of 940



Daily Vehicle Volume Report

Location:
     Old Hwy 395 btwn Tecalote Lane & Pala Mesa Dr
File Number: 94013
Counter ID: 113
Report Duration:
     Thursday Dec 11, 2008 - 00:00 to
     Thursday Dec 11, 2008 - 23:59
Other Notes:
     None at this time

Time  
North Bound

Volume
 
South Bound

Volume

Total

Volume

00:00 - 00:59  25  16 41

01:00 - 01:59  17  5 22

02:00 - 02:59  4  6 10

03:00 - 03:59  5  14 19

04:00 - 04:59  11  33 44

05:00 - 05:59  35  134 169

06:00 - 06:59  130  288 418

07:00 - 07:59  187  291 478

08:00 - 08:59  181  233 414

09:00 - 09:59  162  186 348

10:00 - 10:59  169  215 384

11:00 - 11:59  145  194 339

12:00 - 12:59  189  187 376

13:00 - 13:59  201  172 373

14:00 - 14:59  251  198 449

15:00 - 15:59  283  289 572

16:00 - 16:59  324  232 556

17:00 - 17:59  299  249 548

18:00 - 18:59  234  118 352

19:00 - 19:59  139  72 211

20:00 - 20:59  101  68 169

21:00 - 21:59  80  58 138

22:00 - 22:59  66  51 117

23:00 - 23:59  40  16 56

Total  3278  3325 6603

      

AM Peak

Hour
 

7:30

8:29
 

6:30

7:29

7:00

7:59

Volume  188  296 478

      

PM Peak

Hour
 

15:45

16:44
 

15:00

15:59

15:15

16:14

Volume  355  289 602

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Old Hwy 395 btwn Pala Mesa Dr & SR-76 (Pala Rd)
File Number: 94014
Counter ID: 210
Report Duration:
     Thursday Dec 11, 2008 - 00:00 to
     Thursday Dec 11, 2008 - 23:59
Other Notes:
     None at this time

Time  
North Bound

Volume
 
South Bound

Volume

Total

Volume

00:00 - 00:59  30  17 47

01:00 - 01:59  21  9 30

02:00 - 02:59  4  11 15

03:00 - 03:59  5  20 25

04:00 - 04:59  11  46 57

05:00 - 05:59  38  208 246

06:00 - 06:59  148  416 564

07:00 - 07:59  246  394 640

08:00 - 08:59  230  323 553

09:00 - 09:59  200  267 467

10:00 - 10:59  207  286 493

11:00 - 11:59  192  257 449

12:00 - 12:59  251  223 474

13:00 - 13:59  273  202 475

14:00 - 14:59  325  235 560

15:00 - 15:59  375  328 703

16:00 - 16:59  433  229 662

17:00 - 17:59  375  266 641

18:00 - 18:59  310  65 375

19:00 - 19:59  193  69 262

20:00 - 20:59  130  62 192

21:00 - 21:59  119  57 176

22:00 - 22:59  85  53 138

23:00 - 23:59  51  7 58

Total  4252  4050 8302

      

AM Peak

Hour
 

7:00

7:59
 

6:00

6:59

7:00

7:59

Volume  246  416 640

      

PM Peak

Hour
 

15:45

16:44
 

15:00

15:59

15:30

16:29

Volume  472  328 720

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Old Hwy 395 btwn SR-76 (Pala Rd) & Dulin Rd
File Number: 94015
Counter ID: 207
Report Duration:
     Thursday Dec 11, 2008 - 00:00 to
     Thursday Dec 11, 2008 - 23:59
Other Notes:
     None at this time

Time  
North Bound

Volume
 
South Bound

Volume

Total

Volume

00:00 - 00:59  8  19 27

01:00 - 01:59  6  3 9

02:00 - 02:59  2  13 15

03:00 - 03:59  8  5 13

04:00 - 04:59  40  10 50

05:00 - 05:59  97  61 158

06:00 - 06:59  164  205 369

07:00 - 07:59  360  248 608

08:00 - 08:59  229  195 424

09:00 - 09:59  196  133 329

10:00 - 10:59  196  125 321

11:00 - 11:59  202  163 365

12:00 - 12:59  222  169 391

13:00 - 13:59  236  218 454

14:00 - 14:59  288  217 505

15:00 - 15:59  256  276 532

16:00 - 16:59  250  303 553

17:00 - 17:59  176  279 455

18:00 - 18:59  108  219 327

19:00 - 19:59  82  172 254

20:00 - 20:59  76  111 187

21:00 - 21:59  50  98 148

22:00 - 22:59  42  69 111

23:00 - 23:59  25  38 63

Total  3319  3349 6668

      

AM Peak

Hour
 

6:45

7:44
 

7:15

8:14

7:15

8:14

Volume  360  276 615

      

PM Peak

Hour
 

15:30

16:29
 

16:15

17:14

15:30

16:29

Volume  336  312 603

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Old Hwy 395 btwn Dulin Rd & West Lilac Rd
File Number: 94016
Counter ID: 208
Report Duration:
     Thursday Dec 11, 2008 - 00:00 to
     Thursday Dec 11, 2008 - 23:59
Other Notes:
     None at this time

Time  
North Bound

Volume
 
South Bound

Volume

Total

Volume

00:00 - 00:59  5  7 12

01:00 - 01:59  6  2 8

02:00 - 02:59  3  4 7

03:00 - 03:59  1  3 4

04:00 - 04:59  10  21 31

05:00 - 05:59  18  103 121

06:00 - 06:59  55  230 285

07:00 - 07:59  145  313 458

08:00 - 08:59  143  164 307

09:00 - 09:59  71  126 197

10:00 - 10:59  68  98 166

11:00 - 11:59  82  119 201

12:00 - 12:59  91  100 191

13:00 - 13:59  139  125 264

14:00 - 14:59  205  120 325

15:00 - 15:59  195  133 328

16:00 - 16:59  207  122 329

17:00 - 17:59  205  105 310

18:00 - 18:59  140  67 207

19:00 - 19:59  106  45 151

20:00 - 20:59  62  30 92

21:00 - 21:59  63  24 87

22:00 - 22:59  32  16 48

23:00 - 23:59  20  14 34

Total  2072  2091 4163

      

AM Peak

Hour
 

7:15

8:14
 

7:15

8:14

7:15

8:14

Volume  200  330 530

      

PM Peak

Hour
 

16:45

17:44
 

13:30

14:29

15:30

16:29

Volume  226  148 355

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Pala Mesa Dr btwn Old Hwy 395 & Wilt Rd/Sumac
Rd
File Number: 90101
Counter ID: 106
Report Duration:
     Thursday Aug 28, 2008 - 00:00 to
     Thursday Aug 28, 2008 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  0  2 2

01:00 - 01:59  0  2 2

02:00 - 02:59  0  0 0

03:00 - 03:59  3  0 3

04:00 - 04:59  2  1 3

05:00 - 05:59  13  2 15

06:00 - 06:59  21  4 25

07:00 - 07:59  23  19 42

08:00 - 08:59  26  20 46

09:00 - 09:59  20  14 34

10:00 - 10:59  16  11 27

11:00 - 11:59  18  14 32

12:00 - 12:59  23  26 49

13:00 - 13:59  24  25 49

14:00 - 14:59  18  29 47

15:00 - 15:59  24  24 48

16:00 - 16:59  21  23 44

17:00 - 17:59  20  25 45

18:00 - 18:59  8  15 23

19:00 - 19:59  13  13 26

20:00 - 20:59  6  14 20

21:00 - 21:59  0  13 13

22:00 - 22:59  2  4 6

23:00 - 23:59  0  3 3

Total  301  303 604

      

AM Peak

Hour
 

8:15

9:14
 

7:45

8:44

8:15

9:14

Volume  28  21 47

      

PM Peak

Hour
 

13:15

14:14
 

14:30

15:29

13:15

14:14

Volume  27  32 51

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Reche Rd btwn Live Oak Park & Green Canyon Rd
File Number: 93317
Counter ID: 111
Report Duration:
     Wednesday Nov 12, 2008 - 00:00 to
     Wednesday Nov 12, 2008 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  15  25 40

01:00 - 01:59  4  16 20

02:00 - 02:59  6  7 13

03:00 - 03:59  15  5 20

04:00 - 04:59  45  13 58

05:00 - 05:59  138  46 184

06:00 - 06:59  351  198 549

07:00 - 07:59  417  489 906

08:00 - 08:59  328  320 648

09:00 - 09:59  280  268 548

10:00 - 10:59  283  293 576

11:00 - 11:59  289  270 559

12:00 - 12:59  283  279 562

13:00 - 13:59  340  342 682

14:00 - 14:59  364  342 706

15:00 - 15:59  401  423 824

16:00 - 16:59  403  493 896

17:00 - 17:59  344  425 769

18:00 - 18:59  231  327 558

19:00 - 19:59  183  178 361

20:00 - 20:59  142  167 309

21:00 - 21:59  107  117 224

22:00 - 22:59  37  69 106

23:00 - 23:59  13  31 44

Total  5019  5143 10162

      

AM Peak

Hour
 

6:45

7:44
 

7:00

7:59

7:00

7:59

Volume  420  489 906

      

PM Peak

Hour
 

16:30

17:29
 

15:30

16:29

16:00

16:59

Volume  407  493 896

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Reche Road between Live Oak Park Rd & Gird Rd
File Number: 94017
Counter ID: 106
Report Duration:
     Tuesday Jan 06, 2009 - 00:00 to
     Tuesday Jan 06, 2009 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  12  23 35

01:00 - 01:59  8  7 15

02:00 - 02:59  14  9 23

03:00 - 03:59  18  7 25

04:00 - 04:59  44  16 60

05:00 - 05:59  149  45 194

06:00 - 06:59  282  185 467

07:00 - 07:59  452  420 872

08:00 - 08:59  378  262 640

09:00 - 09:59  308  270 578

10:00 - 10:59  277  278 555

11:00 - 11:59  341  301 642

12:00 - 12:59  340  279 619

13:00 - 13:59  285  334 619

14:00 - 14:59  385  383 768

15:00 - 15:59  446  443 889

16:00 - 16:59  454  523 977

17:00 - 17:59  508  399 907

18:00 - 18:59  258  291 549

19:00 - 19:59  142  159 301

20:00 - 20:59  134  115 249

21:00 - 21:59  90  98 188

22:00 - 22:59  57  70 127

23:00 - 23:59  33  48 81

Total  5415  4965 10380

      

AM Peak

Hour
 

7:15

8:14
 

7:00

7:59

7:00

7:59

Volume  472  420 872

      

PM Peak

Hour
 

16:45

17:44
 

16:00

16:59

16:30

17:29

Volume  530  523 990

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Reche Road between Gird Road & Wilt Road
File Number: 94018
Counter ID: 207
Report Duration:
     Tuesday Jan 06, 2009 - 00:00 to
     Tuesday Jan 06, 2009 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  9  21 30

01:00 - 01:59  6  12 18

02:00 - 02:59  11  13 24

03:00 - 03:59  20  10 30

04:00 - 04:59  47  13 60

05:00 - 05:59  170  50 220

06:00 - 06:59  313  170 483

07:00 - 07:59  361  296 657

08:00 - 08:59  317  199 516

09:00 - 09:59  257  172 429

10:00 - 10:59  267  208 475

11:00 - 11:59  252  202 454

12:00 - 12:59  243  243 486

13:00 - 13:59  216  275 491

14:00 - 14:59  254  307 561

15:00 - 15:59  277  344 621

16:00 - 16:59  329  380 709

17:00 - 17:59  330  368 698

18:00 - 18:59  180  264 444

19:00 - 19:59  112  189 301

20:00 - 20:59  88  136 224

21:00 - 21:59  69  121 190

22:00 - 22:59  40  76 116

23:00 - 23:59  17  47 64

Total  4185  4116 8301

      

AM Peak

Hour
 

7:15

8:14
 

7:00

7:59

7:00

7:59

Volume  386  296 657

      

PM Peak

Hour
 

16:45

17:44
 

16:30

17:29

16:30

17:29

Volume  337  434 766

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Reche Road between wilt Road & Tecalote Road
File Number: 94019
Counter ID: 209
Report Duration:
     Tuesday Jan 06, 2009 - 00:00 to
     Tuesday Jan 06, 2009 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  11  23 34

01:00 - 01:59  8  8 16

02:00 - 02:59  10  7 17

03:00 - 03:59  13  7 20

04:00 - 04:59  44  5 49

05:00 - 05:59  150  41 191

06:00 - 06:59  261  156 417

07:00 - 07:59  344  287 631

08:00 - 08:59  332  152 484

09:00 - 09:59  234  187 421

10:00 - 10:59  240  171 411

11:00 - 11:59  239  172 411

12:00 - 12:59  238  206 444

13:00 - 13:59  197  215 412

14:00 - 14:59  245  312 557

15:00 - 15:59  279  349 628

16:00 - 16:59  319  407 726

17:00 - 17:59  378  355 733

18:00 - 18:59  177  259 436

19:00 - 19:59  96  165 261

20:00 - 20:59  72  113 185

21:00 - 21:59  50  98 148

22:00 - 22:59  44  73 117

23:00 - 23:59  20  45 65

Total  4001  3813 7814

      

AM Peak

Hour
 

7:15

8:14
 

7:00

7:59

7:00

7:59

Volume  395  287 631

      

PM Peak

Hour
 

17:00

17:59
 

16:30

17:29

16:30

17:29

Volume  378  436 765

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Reche Road between Tecalote Road & Old Highway
395
File Number: 94020
Counter ID: 210
Report Duration:
     Tuesday Jan 06, 2009 - 00:00 to
     Tuesday Jan 06, 2009 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  7  19 26

01:00 - 01:59  6  11 17

02:00 - 02:59  9  11 20

03:00 - 03:59  18  10 28

04:00 - 04:59  42  12 54

05:00 - 05:59  153  45 198

06:00 - 06:59  280  151 431

07:00 - 07:59  322  265 587

08:00 - 08:59  283  177 460

09:00 - 09:59  231  153 384

10:00 - 10:59  239  185 424

11:00 - 11:59  225  180 405

12:00 - 12:59  217  218 435

13:00 - 13:59  194  245 439

14:00 - 14:59  227  274 501

15:00 - 15:59  248  308 556

16:00 - 16:59  294  341 635

17:00 - 17:59  296  329 625

18:00 - 18:59  160  236 396

19:00 - 19:59  100  169 269

20:00 - 20:59  79  122 201

21:00 - 21:59  61  108 169

22:00 - 22:59  36  68 104

23:00 - 23:59  15  41 56

Total  3742  3678 7420

      

AM Peak

Hour
 

7:15

8:14
 

7:00

7:59

7:00

7:59

Volume  344  265 587

      

PM Peak

Hour
 

16:45

17:44
 

16:30

17:29

16:30

17:29

Volume  302  389 686

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Stewart Cyn Rd btwn Old Hwy 395 & Pankey Rd
File Number: 94021
Counter ID: 106
Report Duration:
     Thursday Dec 11, 2008 - 00:00 to
     Thursday Dec 11, 2008 - 23:59
Other Notes:
     None at this time

Time  
East Bound

Volume
 
West Bound

Volume

Total

Volume

00:00 - 00:59  0  0 0

01:00 - 01:59  1  0 1

02:00 - 02:59  1  0 1

03:00 - 03:59  0  1 1

04:00 - 04:59  1  0 1

05:00 - 05:59  5  7 12

06:00 - 06:59  15  16 31

07:00 - 07:59  23  25 48

08:00 - 08:59  23  19 42

09:00 - 09:59  18  24 42

10:00 - 10:59  24  25 49

11:00 - 11:59  21  19 40

12:00 - 12:59  18  15 33

13:00 - 13:59  12  12 24

14:00 - 14:59  19  22 41

15:00 - 15:59  31  25 56

16:00 - 16:59  17  40 57

17:00 - 17:59  21  22 43

18:00 - 18:59  11  6 17

19:00 - 19:59  7  4 11

20:00 - 20:59  14  5 19

21:00 - 21:59  12  4 16

22:00 - 22:59  0  2 2

23:00 - 23:59  2  1 3

Total  296  294 590

      

AM Peak

Hour
 

7:45

8:44
 

10:15

11:14

10:15

11:14

Volume  27  27 54

      

PM Peak

Hour
 

15:15

16:14
 

16:15

17:14

16:15

17:14

Volume  32  41 62

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report

Location:
     Pankey Road south of Stewart Canyon Road
File Number: 94023
Counter ID: 110
Report Duration:
     Thursday Dec 11, 2008 - 00:00 to
     Thursday Dec 11, 2008 - 23:59
Other Notes:
     None at this time

Time  
North Bound

Volume
 
South Bound

Volume

Total

Volume

00:00 - 00:59  0  0 0

01:00 - 01:59  0  0 0

02:00 - 02:59  0  0 0

03:00 - 03:59  0  0 0

04:00 - 04:59  0  0 0

05:00 - 05:59  1  1 2

06:00 - 06:59  1  0 1

07:00 - 07:59  2  1 3

08:00 - 08:59  0  0 0

09:00 - 09:59  0  0 0

10:00 - 10:59  1  2 3

11:00 - 11:59  2  2 4

12:00 - 12:59  1  0 1

13:00 - 13:59  2  3 5

14:00 - 14:59  3  2 5

15:00 - 15:59  3  3 6

16:00 - 16:59  1  2 3

17:00 - 17:59  2  1 3

18:00 - 18:59  0  0 0

19:00 - 19:59  0  0 0

20:00 - 20:59  0  1 1

21:00 - 21:59  1  2 3

22:00 - 22:59  0  0 0

23:00 - 23:59  0  0 0

Total  20  20 40

      

AM Peak

Hour
 

10:30

11:29
 

10:15

11:14

10:15

11:14

Volume  3  3 5

      

PM Peak

Hour
 

14:00

14:59
 

12:45

13:44

14:30

15:29

Volume  3  3 6

Report Generated by "Turning Point Traffic Service" all rights reserved
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2007 Caltrans AADTs from Caltrans Website.
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I

PREFACE

The annual average daily truck traffic is shown for selected locations
on the State Highway System.  Truck traffic is classified by number of
axles.  The two-axle class includes 11/2-ton trucks with dual rear tires
and excludes pickups and vans with only four tires.  Total vehicle
AADT for the same year is taken from the Traffic Volumes on California
State Highways booklet also published by the California Department of
Transportation.

Annual average daily truck traffic is the total truck traffic volume
divided by 365 days.  Truck counting is done throughout the state in a
program of continuous truck count sampling.  The sampling includes a
partial day, 24-hour, 7-day and continuous vehicle classification
counts.  The partial day and 24-hour counts are usually made on high
volume, urban highways.  The 7-day counts are made on low volume,
rural highways.  The counts are usually taken only once in the year.
About one-sixth of the locations are counted annually. The resulting
counts are adjusted to an estimate of annual average daily truck traffic
by compensating for seasonal influence, weekly variation, and other
variables that may be present.  Annual average daily truck traffic is
necessary for presenting a statewide picture of truck flow, evaluating
truck trends, planning and designing highways and for other purposes.

The column entitled "Year Ver/Est" means Verified/Estimated and
the codes are V and E.  It represents the year the truck percentages
were verified (counted continuously or quarterly) or estimated.
Selected points on a route will be counted and the ones in between will
be estimated.  Our basic policy is to count a route every six years.  At
some locations, truck volumes are static and no new counts are made
until there is a change in traffic on the route.

California State Highways are listed in legislative route number
order. The legislative route number is the same as the signed route
number in most cases.

Each count location is identified by the post mile value
corresponding to that point on the highway.  The post mile values
increase from the beginning of a route within a county to the next
county line.  The post mile values start over again at each county line.
Post mile values increase usually from south to north or west to east
depending on the general direction the route follows within the state.
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II

The post mile at a given location will remain the same year after
year except in a few cases when the route was relocated/redesignated.
When a section of road is relocated, new post miles (usually noted by
an alphabetical prefix such as "R" or "M") are established for it.  If
relocation results in a change in length, "post mile equations" are
introduced so that post miles on the remainder of the route within the
county will remain unchanged.  Post mile equations are not shown on
this listing.  

A leg is given for each count location and is denoted by an A, B
or O.  For traffic volumes purposes, a highway intersection or
interchange has two legs.  According to ascending post miles (route
direction) and a post mile reference at the center of the intersection or
interchange, B = back leg, A = ahead leg, and O = traffic volume is
equal for the back and ahead legs.

Truck  AADT’s are shown as two-way traffic, but the equivalent axle
loading (EAL) are calculated to represent one-way travel.

Data compiled by:

Traffic Operations Program, Office of Traffic Data
(916) 654-3072
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                      L                        VEHICLE  TRUCK TRUCK       TRUCK AADT TOTAL      % TRUCK AADT        EAL   YEAR 
               POST   E                         AADT    AADT  % TOT  ------- By Axle ------ ------ By Axle ------  1-WAY  VER/ 
RTE DIST CNTY  MILE   G DESCRIPTION             TOTAL   TOTAL   VEH   2     3    4     5+    2     3      4   5+   (1000) EST 
--------------------------------------------------------------------------------------------------------------------------------- 
015  11  SD    2.226  B JCT. RTE. 94            119000   6069   5.1 3107  1032   303  1626  51.2   17     5   26.8   809   85V 
 
015  11  SD   R3.367  B JCT. RTE. 805           103000   5253   5.1 2690   893   263  1408  51.2   17     5   26.8   701   85E 
 
015  11  SD   R3.367  A JCT. RTE. 805           160000   3520   2.2 2541   359   109   510  72.2  10.2   3.1  14.5   314   85V 
 
015  11  SD   R6.132  B JCT. RTE. 8             165000   3630   2.2 2621   374   113   523  72.2  10.3   3.1  14.4   323   85E 
 
015  11  SD   R6.132  A JCT. RTE. 8             222000  11056  4.98 6903   791   260  3101  62.44 7.15  2.35  28.05  1422  05V 
 
015  11  SD   M12.124 A JCT. RTE. 163           295000  11004  3.73 6761   792   304  3147  61.44  7.2  2.76  28.6   1440  05E 
 
015  11  SD   M14.285 B SAN DIEGO, MIRAMAR/     291000  10942  3.76 6723   788   302  3129  61.44  7.2  2.76  28.6   1432  05E 
                        POMERADO ROADS 
 
015  11  SD   M14.285 A SAN DIEGO, MIRAMAR/     278000  10842   3.9 6353  1138   423  2927  58.6  10.5   3.9   27    1399  85V 
                        POMERADO ROADS 
 
015  11  SD   M18.176 B SAN DIEGO, POWAY ROAD   250000  17750   7.1 8662  2006   994  6088  48.8  11.3   5.6  34.3   2734  96E 
 
015  11  SD   M18.176 A SAN DIEGO, POWAY ROAD   223000  15833   7.1 7727  1789   887  5431  48.8  11.3   5.6  34.3   2439  96E 
 
015  11  SD   M27.65  A ESCONDIDO, SOUTH        184000  13064   7.1 6375  1476   732  4481  48.8  11.3   5.6  34.3   2012  96E 
                        JUNCTION OF CENTRE 
                        CITY PARKWAY 
 
015  11  SD   R30.627 B VALLEY PARKWAY          185000  13135   7.1 6410  1484   736  4505  48.8  11.3   5.6  34.3   2023  96E 
 
015  11  SD   R31.517 B JCT. RTE. 78            198000  14058   7.1 6860  1589   787  4822  48.8  11.3   5.6  34.3   2166  96E 
 
015  11  SD   R31.517 A JCT. RTE. 78            128000  12928  10.1 5714  1112   672  5430  44.2   8.6   5.2   42    2274  80V 
 
015  11  SD   R36.636 A DEER SPRINGS ROAD       136000  17952  13.2 6337  1454   754  9407  35.3   8.1   4.2  52.4   3712  86V 
 
015  11  SD   R46.491 B JCT. RTE. 76            128000  13094 10.23 4167  1041   447  7440  31.82 7.95  3.41  56.82  2874  00E 
 
015  11  SD   R46.491 A JCT. RTE. 76            121000   9849  8.14 3200   751   334  5565  32.49 7.63  3.39  56.5   2150  00E 
 
015  08  RIV  R0      A SAN DIEGO/RIVERSIDE     136000   9180  6.75 3428   654   278  4820  37.34 7.12  3.03  52.51  1884  04V 
                        COUNTY LINE 
 
015  08  RIV   3.436  B SOUTH JCT. RTE. 79      136000   9180  6.75 3428   654   278  4820  37.34 7.12  3.03  52.51  1884  04E 
 
015  08  RIV   3.436  A SOUTH JCT. RTE. 79      157000  11069  7.05 4133   788   335  5812  37.34 7.12  3.03  52.51  2272  04E 
 
015  08  RIV   6.623  B NORTH JCT RTE. 79       170000  11169  6.57 4171   795   338  5865  37.34 7.12  3.03  52.51  2292  04E 
 
015  08  RIV   8.737  B JCT. RTE. 215 NORTH     196000  10878  5.55 4062   775   330  5712  37.34 7.12  3.03  52.51  2233  04E 
 
015  08  RIV   8.737  A JCT. RTE. 215 NORTH     117000   9828   8.4 4846   691   317  3972  49.31 7.03  3.23  40.42  1650  04E 

 42
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PEAK HOUR VOLUME DATA

Peak hour volume data consists of hourly volume relationships and data location.
The hourly volumes are expressed as a percentage of the Annual Average Daily
Traffic (AADT). The percentages are shown for both the AM and the PM peak
periods. 

The principle data described here are the K factor, the D factor and their product
(KD). The K factor is the percentage of AADT during the peak hour for both
directions of travel. The D factor is the percentage of the peak hour travel in the
peak direction. KD multiplied with the AADT gives the one way peak period
directional flow rate or the design hourly volume (DHV). The design hourly
volume is used for either Operational Analysis or Design Analysis. Refer to the
2000 Highway Capacity Manual for more details.

Following is a glossary of terms used in this listing of peak hour volume data:

Dir Indicates direction of travel for peak volume

AADT Annual Average Daily Traffic in vehicles per day (vpd).

AM Peak Represents the morning peak period for traffic analysis

CS Control Station Number, Caltrans identification number for
monitoring site.

CO County abbreviation used by Caltrans

D D factor. The percentage of traffic in the peak direction during the
peak hour.  Values in this book are derived by dividing the measured
PHV by the sum of both directions of travel during the peak hour.

DAY Day of week for the peak volume.

DDHV The directional design hour volume, in vehicles per hour (vph)
DDHV=AADTxKxD. See equation (8-1) on page 8-11 of the 2000
Highway Capacity Manual.

DI Caltrans has twelve transportation districts statewide. This
abbreviation identifies the district in which the count station is
located.

HR The ending time for the peak hour volume listed. The volume
observed fro 1 to 2 would be recorded as 2.
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K The percentage of the AADT in both directions during the peak hour.
Values in this table are derived by dividing the measured 2-way PHV
by the AADT.

KD The product of K and D. The percentage of AADT in the peak
direction during the peak hour. Values in this table are derived by
dividing the measured 1-way PHV by the AADT.

LEG For traffic counting purposes, a highway intersection or interchange
is assigned two legs according to increasing postmiles (route
direction) and with a postmile reference at the center of the
intersection or interchange. The volume of traffic on each leg is
denoted by an A, B or O. A = ahead leg, B = back leg, and O –
traffic volume being same for both back and ahead legs.

MNTH The month that the peak volume occurred.

PHV Peak Hour Volume in the peak direction. A one way volume in
vehicles per hour (vph) as used here. The PHV is analogous to the
DDHV as used for design purposes.

PM The Post Mile is the mileage measured from the county line, or from
the beginning of a route. Each postmile along a route in a county is
a unique location on the state highway system.

PM Peak Represents the afternoon peak period for traffic analysis.

PRE The postmile may have a prefix like R, T, L, M, etc. When a length of
highway is changed due to construction or realigment, new postmile
values are assigned. To distinguish the new values from the old, an
alpha code is prefixed to the new postmile.

RTE The state highway route number

YR The year when the count was made. Traffic counting is on a 3-year
cycle.
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SANDAG Hwycov Year 2007 (peak hour volumes and capacities along SR‐76)
AM AM AM AM PM PM PM PM

Lanes Vol dir Cap v/c AM Vol dir Cap v/c AM Vol dir Cap v/c PM Vol dir Cap v/c PM

Hwycov_id Nm Fxnm Txnm Iftlno Iftvla Iftcpa ratio LOS Itfvla Itfcpa ratio LOS Iftvlp Iftcpp ratio LOS Itfvlp Itfcpp ratio LOS

12033 MISSION JEFFRIES RANCH MELROSE 1 1536 WB 2406 0.64 C 980 EB 1300 0.75 D 1012 WB 2406 0.42 B 1456 EB 1300 1.12 F

2670 MISSION CRANBERRY JEFFRIES RANCH 1 1469 WB 1300 1.13 F 999 EB 1300 0.77 D 1001 WB 1300 0.77 D 1413 EB 1300 1.09 F

12731 MISSION EAST VISTA CRANBERRY 1 1469 WB 1300 1.13 F 999 EB 1654 0.60 C 1001 WB 1300 0.77 D 1413 EB 1654 0.85 D

12735 MISSION HOLLY EAST VISTA 1 1052 WB 1202 0.88 E 718 EB 950 0.76 D 653 WB 1202 0.54 C 1107 EB 950 1.17 F

12736 MISSION NORTH RIVER HOLLY 1 1040 WB 950 1.09 F 718 EB 1420 0.51 B 652 WB 950 0.69 C 1091 EB 1420 0.77 D

31079 MISSION UNKNOWN NORTH RIVER 1 1200 WB 1420 0.85 D 852 EB 950 0.90 E 781 WB 1420 0.55 C 1176 EB 950 1.24 F

7210 MISSION VIA GRENADA UNKNOWN 1 1200 WB 950 1.26 F 852 EB 950 0.90 E 781 WB 950 0.82 D 1176 EB 950 1.24 F

7209 MISSION VALLEY RANCH VIA GRENADA 1 1200 WB 950 1.26 F 852 EB 950 0.90 E 781 WB 950 0.82 D 1176 EB 950 1.24 F

11625 MISSION OLIVEHILL/CM DEL REY VALLEY RANCH 1 1198 WB 950 1.26 F 854 EB 1202 0.71 D 783 WB 950 0.82 D 1175 EB 1202 0.98 E

11626 MISSION THOROUGHBRED OLIVEHILL/CM DEL REY 1 1074 WB 1202 0.89 E 1031 EB 950 1.09 F 965 WB 1202 0.80 D 1457 EB 950 1.53 F

15943 PALA THOROUGHBRED MISSION 1 998 EB 2122 0.47 B 1245 WB 950 1.31 F 1467 EB 2122 0.69 C 1069 WB 950 1.13 F

19215 PALA MISSION ZONE CONNECTOR 1 745 EB 950 0.78 D 942 WB 2122 0.44 B 1064 EB 950 1.12 F 1101 WB 2122 0.52 C

19216 PALA ZONE CONNECTOR RAMONA 1 636 EB 950 0.67 C 900 WB 950 0.95 E 1062 EB 950 1.12 F 614 WB 950 0.65 C

30386 PALA RAMONA CALLE DE LA VUELTA 1 644 EB 950 0.68 C 901 WB 950 0.95 E 1064 EB 950 1.12 F 618 WB 950 0.65 C

17167 PALA CALLE DE LA VUELTA VIA MONSERATE 1 649 EB 950 0.68 C 881 WB 950 0.93 E 1037 EB 950 1.09 F 620 WB 950 0.65 C

3279 PALA VIA MONSERATE UNKNOWN 1 808 EB 950 0.85 D 895 WB 950 0.94 E 1077 EB 950 1.13 F 786 WB 950 0.83 D

1799 PALA UNKNOWN LIMBER PINE 1 808 EB 950 0.85 D 895 WB 950 0.94 E 1077 EB 950 1.13 F 786 WB 950 0.83 D

1800 PALA LIMBER PINE GIRD 1 808 EB 950 0.85 D 895 WB 950 0.94 E 1077 EB 950 1.13 F 786 WB 950 0.83 D

3278 PALA GIRD UNKNOWN 1 718 EB 950 0.76 D 540 WB 950 0.57 C 640 EB 950 0.67 C 715 WB 950 0.75 D

17822 PALA UNKNOWN ZONE CONNECTOR 1 740 EB 950 0.78 D 542 WB 950 0.57 C 645 EB 950 0.68 C 742 WB 950 0.78 D

17823 PALA ZONE CONNECTOR OLD 395 1 760 EB 950 0.80 D 534 WB 950 0.56 C 638 EB 950 0.67 C 768 WB 950 0.81 D

8586 PALA OLD 395 RAMP I‐15 SB 1 1507 EB 2050 0.74 D 665 WB 2028 0.33 B 816 EB 2050 0.40 B 1258 WB 2028 0.62 C

1801 PALA RAMP I‐15 SB RAMP I‐15 NB 1 844 EB 950 0.89 E 539 WB 950 0.57 C 718 EB 950 0.76 D 1153 WB 950 1.21 F

11460 PALA RAMP I‐15 NB PANKEY 1 559 EB 950 0.59 C 606 WB 950 0.64 C 696 EB 950 0.73 D 820 WB 950 0.86 E

1804 PALA PANKEY PANKEY NEW 1 589 EB 950 0.62 C 540 WB 950 0.57 C 631 EB 950 0.66 C 897 WB 950 0.94 E

11457 PALA‐NEW PANKEY NEW PALA 1 588 EB 950 0.62 C 539 WB 950 0.57 C 630 EB 950 0.66 C 896 WB 950 0.94 E

11456 PALA PALA‐NEW RICE CANYON 1 589 EB 950 0.62 C 540 WB 950 0.57 C 631 EB 950 0.66 C 897 WB 950 0.94 E

11453 PALA RICE CANYON COUSER CANYON 1 617 EB 950 0.65 C 450 WB 950 0.47 B 526 EB 950 0.55 C 930 WB 950 0.98 E

7771 PALA COUSER CANYON ZONE CONNECTOR 1 630 EB 950 0.66 C 357 WB 950 0.38 B 434 EB 950 0.46 B 945 WB 950 0.99 E

11454 PALA ZONE CONNECTOR UNKNOWN 1 632 EB 950 0.67 C 356 WB 950 0.37 B 432 EB 950 0.45 B 947 WB 950 1.00 E

11451 PALA UNKNOWN PALA MISSION 1 634 EB 950 0.67 C 351 WB 950 0.37 B 427 EB 950 0.45 B 950 WB 950 1.00 F

Notes:  Shaded cells represent the worst v/c ratio for the study area segments by peak hour and direction
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SAN DIEGO COUNTY SERIES 10 TRAFFIC MODEL (Year 2030) Showing SR‐76 Capacity at 4 lanes (Shaded Cells)
AM AM PM PM

Lanes dir Cap dir Cap dir Cap dir Cap

Hwycov_id Nm Fxnm Txnm Iftlno Iftcpa Itfcpa Iftcpp Itfcpp

11460 PALA RAMP I‐15 NB PANKEY 2 EB 3100 WB 3030 EB 3100 WB 3030

1804 PALA PANKEY PANKEY NEW 2 EB 1806 WB 2028 EB 1806 WB 2028

Notes:  Shaded cells represent capacity used in year 2007 analysis because SR‐76 is currently being widened to 2 lanes

each direction
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Pictures of SR‐76 currently being widened from 2 to 4 lanes.  Pictures taken Dec 2008 and Jan 2009. 

Intersection of SR‐76 at Pankey Road.  Pankey Road closed south of SR‐76 due to SR‐76 widening. 

 

Looking west along SR‐76 in the vicinity of Granite driveway 
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Looking west along SR‐76 prior to Pankey Rd where new alignment deviates from existing alignment 

 

Looking west along SR‐76 just before I‐15 interchange 
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Appendix E 
 
Existing Level of Service Calculations 
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AM Existing
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 4 541 979 22 70 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 4 569 1031 23 74 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1054 1620 1042
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1054 1620 1042
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 35 91
cM capacity (veh/h) 661 113 279

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 4 569 1054 100
Volume Left 4 0 0 74
Volume Right 0 0 23 26
cSH 661 1700 1700 134
Volume to Capacity 0.01 0.33 0.62 0.75
Queue Length 95th (ft) 0 0 0 109
Control Delay (s) 10.5 0.0 0.0 86.1
Lane LOS B F
Approach Delay (s) 0.1 0.0 86.1
Approach LOS F

Intersection Summary
Average Delay 5.0
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15

AM Existing
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 75 589 781 29 59 103
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 12.0 69.0 57.0 57.0 21.0 21.0
Total Split (%) 13.3% 76.7% 63.3% 63.3% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 7.6 34.5 29.0 29.0 8.8 8.8
Actuated g/C Ratio 0.13 0.65 0.54 0.54 0.16 0.16
v/c Ratio 0.37 0.52 0.81 0.04 0.24 0.33
Control Delay 35.5 5.5 17.7 5.6 30.1 10.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.5 5.5 17.7 5.6 30.1 10.5
LOS D A B A C B
Approach Delay 8.9 17.3 17.7
Approach LOS A B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 53.4
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 13.9 Intersection LOS: B
Intersection Capacity Utilization 59.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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AM Existing
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 79 620 822 31 62 108
v/c Ratio 0.37 0.52 0.81 0.04 0.24 0.33
Control Delay 35.5 5.5 17.7 5.6 30.1 10.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.5 5.5 17.7 5.6 30.1 10.5
Queue Length 50th (ft) 26 63 222 4 20 0
Queue Length 95th (ft) #93 137 406 14 66 44
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 240 1495 1309 998 490 513
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.41 0.63 0.03 0.13 0.21

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1583 1417
Volume (vph) 75 589 781 29 59 103
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 79 620 822 31 62 108
RTOR Reduction (vph) 0 0 0 3 0 90
Lane Group Flow (vph) 79 620 822 28 62 18
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 3.7 36.7 29.0 29.0 8.9 8.9
Effective Green, g (s) 3.7 36.7 29.0 29.0 8.9 8.9
Actuated g/C Ratio 0.07 0.68 0.54 0.54 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 109 1276 1008 767 263 235
v/s Ratio Prot c0.05 0.33 c0.44 c0.04
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.72 0.49 0.82 0.04 0.24 0.08
Uniform Delay, d1 24.5 4.0 10.1 5.8 19.4 18.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.1 0.3 5.2 0.0 0.5 0.1
Delay (s) 45.6 4.3 15.3 5.8 19.9 19.0
Level of Service D A B A B B
Approach Delay (s) 8.9 14.9 19.3
Approach LOS A B B

Intersection Summary
HCM Average Control Delay 12.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 53.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 1 603 845 1 5 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 635 889 1 5 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 891 1527 890
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 891 1527 890
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 96 97
cM capacity (veh/h) 761 129 342

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 636 891 16
Volume Left 1 0 5
Volume Right 0 1 11
cSH 761 1700 221
Volume to Capacity 0.00 0.52 0.07
Queue Length 95th (ft) 0 0 6
Control Delay (s) 0.0 0.0 22.6
Lane LOS A C
Approach Delay (s) 0.0 0.0 22.6
Approach LOS C

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15

AM Existing
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT SBT
Lane Configurations
Volume (vph) 50 533 51 544 76 70 76
Turn Type Prot Prot Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 8
Detector Phases 7 4 3 8 8 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 12.0 27.0 11.0 26.0 26.0 25.0 37.0
Total Split (%) 12.0% 27.0% 11.0% 26.0% 26.0% 25.0% 37.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min
Act Effct Green (s) 7.4 17.7 6.9 17.3 17.3 14.2 20.4
Actuated g/C Ratio 0.10 0.25 0.09 0.24 0.24 0.20 0.28
v/c Ratio 0.34 0.74 0.37 0.67 0.20 0.67 0.77
Control Delay 46.2 33.4 48.4 32.7 9.2 38.8 36.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.2 33.4 48.4 32.7 9.2 38.8 36.6
LOS D C D C A D D
Approach Delay 34.4 31.2 38.8 36.6
Approach LOS C C D D

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 71.8
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 34.2 Intersection LOS: C
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395
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AM Existing
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT SBT
Lane Group Flow (vph) 53 642 54 573 80 243 392
v/c Ratio 0.34 0.74 0.37 0.67 0.20 0.67 0.77
Control Delay 46.2 33.4 48.4 32.7 9.2 38.8 36.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.2 33.4 48.4 32.7 9.2 38.8 36.6
Queue Length 50th (ft) 26 156 27 142 0 110 185
Queue Length 95th (ft) 73 265 #78 241 37 215 314
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 180 1130 159 1103 497 523 738
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.57 0.34 0.52 0.16 0.46 0.53

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 0.96 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (prot) 1583 3472 1583 3539 1417 1756 1774
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (perm) 1583 3472 1583 3539 1417 1756 1774
Volume (vph) 50 533 77 51 544 76 96 70 65 255 76 42
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 561 81 54 573 80 101 74 68 268 80 44
RTOR Reduction (vph) 0 11 0 0 0 61 0 14 0 0 5 0
Lane Group Flow (vph) 53 631 0 54 573 19 0 229 0 0 387 0
Turn Type Prot Prot Perm Split Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8
Actuated Green, G (s) 3.7 17.7 3.3 17.3 17.3 14.2 20.4
Effective Green, g (s) 3.7 17.7 3.3 17.3 17.3 14.2 20.4
Actuated g/C Ratio 0.05 0.25 0.05 0.24 0.24 0.20 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 82 858 73 855 342 348 505
v/s Ratio Prot 0.03 c0.18 0.03 c0.16 c0.13 c0.22
v/s Ratio Perm 0.01
v/c Ratio 0.65 0.74 0.74 0.67 0.06 0.66 0.77
Uniform Delay, d1 33.3 24.8 33.7 24.6 20.9 26.5 23.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.2 3.3 32.0 2.1 0.1 4.4 6.8
Delay (s) 49.5 28.1 65.8 26.6 20.9 30.9 30.3
Level of Service D C E C C C C
Approach Delay (s) 29.7 29.0 30.9 30.3
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 29.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 71.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing
5: Dulin Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 10 6 260 7 4 214
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 6 274 7 4 225
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 13
Median type None
Median storage veh)
Upstream signal (ft) 899
pX, platoon unblocked
vC, conflicting volume 511 277 281
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 511 277 281
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 98 99 100
cM capacity (veh/h) 521 761 1281

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 17 281 229
Volume Left 11 0 4
Volume Right 6 7 0
cSH 833 1700 1281
Volume to Capacity 0.02 0.17 0.00
Queue Length 95th (ft) 2 0 0
Control Delay (s) 11.2 0.0 0.2
Lane LOS B A
Approach Delay (s) 11.2 0.0 0.2
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 24.5% ICU Level of Service A
Analysis Period (min) 15

AM Existing
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR
Lane Configurations
Volume (vph) 478 297 54 242 1 551
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Detector Phases 4 4 3 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 40.0 40.0 23.0 63.0 37.0 37.0
Total Split (%) 40.0% 40.0% 23.0% 63.0% 37.0% 37.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 32.0 32.0 8.3 42.4 49.6 49.6
Actuated g/C Ratio 0.32 0.32 0.08 0.42 0.50 0.50
v/c Ratio 0.84 0.47 0.44 0.32 0.06 0.58
Control Delay 44.5 4.8 48.9 20.8 18.3 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.5 4.8 48.9 20.8 18.3 4.7
LOS D A D C B A
Approach Delay 29.3 25.9 5.8
Approach LOS C C A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 40 (40%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 20.3 Intersection LOS: C
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps
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AM Existing
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR
Lane Group Flow (vph) 503 313 57 255 52 580
v/c Ratio 0.84 0.47 0.44 0.32 0.06 0.58
Control Delay 44.5 4.8 48.9 20.8 18.3 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.5 4.8 48.9 20.8 18.3 4.7
Queue Length 50th (ft) 296 0 38 99 17 0
Queue Length 95th (ft) 369 51 m54 0 49 85
Internal Link Dist (ft) 574 1191 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 694 724 301 1099 881 995
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.43 0.19 0.23 0.06 0.58

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

AM Existing
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1417 1583 1863 1776 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1417 1583 1863 1776 1417
Volume (vph) 0 478 297 54 242 0 0 0 0 48 1 551
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 503 313 57 255 0 0 0 0 51 1 580
RTOR Reduction (vph) 0 0 213 0 0 0 0 0 0 0 0 297
Lane Group Flow (vph) 0 503 100 57 255 0 0 0 0 0 52 283
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 32.0 32.0 7.2 43.2 48.8 48.8
Effective Green, g (s) 32.0 32.0 7.2 43.2 48.8 48.8
Actuated g/C Ratio 0.32 0.32 0.07 0.43 0.49 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 596 453 114 805 867 691
v/s Ratio Prot c0.27 c0.04 0.14
v/s Ratio Perm 0.07 0.03 c0.20
v/c Ratio 0.84 0.22 0.50 0.32 0.06 0.41
Uniform Delay, d1 31.7 24.9 44.7 18.7 13.5 16.4
Progression Factor 1.00 1.00 0.92 1.14 1.00 1.00
Incremental Delay, d2 10.6 0.2 3.1 0.2 0.1 1.8
Delay (s) 42.2 25.1 44.3 21.5 13.6 18.2
Level of Service D C D C B B
Approach Delay (s) 35.7 25.7 0.0 17.8
Approach LOS D C A B

Intersection Summary
HCM Average Control Delay 27.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBT NBR
Lane Configurations
Volume (vph) 405 194 167 41 0 116
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2
Detector Phases 7 4 8 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 45.0 78.0 33.0 33.0 22.0 22.0
Total Split (%) 45.0% 78.0% 33.0% 33.0% 22.0% 22.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 31.8 49.8 14.0 14.0 42.2 42.2
Actuated g/C Ratio 0.32 0.50 0.14 0.14 0.42 0.42
v/c Ratio 0.85 0.22 0.67 0.19 0.19 0.18
Control Delay 24.4 3.7 53.2 15.7 22.8 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.4 3.7 53.2 15.7 22.8 5.8
LOS C A D B C A
Approach Delay 17.7 45.8 14.9
Approach LOS B D B

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 56 (56%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 22.6 Intersection LOS: C
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

AM Existing
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT WBT WBR NBT NBR
Lane Group Flow (vph) 426 204 176 43 141 122
v/c Ratio 0.85 0.22 0.67 0.19 0.19 0.18
Control Delay 24.4 3.7 53.2 15.7 22.8 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.4 3.7 53.2 15.7 22.8 5.8
Queue Length 50th (ft) 284 18 108 3 55 0
Queue Length 95th (ft) m54 m18 168 33 124 43
Internal Link Dist (ft) 1191 2152 911
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 651 1379 540 437 747 668
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.15 0.33 0.10 0.19 0.18

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Existing
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1770 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1770 1417
Volume (vph) 405 194 0 0 167 41 134 0 116 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 426 204 0 0 176 43 141 0 122 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 32 0 0 71 0 0 0
Lane Group Flow (vph) 426 204 0 0 176 11 0 141 51 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 31.8 49.8 14.0 14.0 42.2 42.2
Effective Green, g (s) 31.8 49.8 14.0 14.0 42.2 42.2
Actuated g/C Ratio 0.32 0.50 0.14 0.14 0.42 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 503 928 261 198 747 598
v/s Ratio Prot c0.27 0.11 c0.09
v/s Ratio Perm 0.01 0.08 0.04
v/c Ratio 0.85 0.22 0.67 0.06 0.19 0.09
Uniform Delay, d1 31.8 14.1 40.8 37.3 18.1 17.3
Progression Factor 0.40 0.26 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.4 0.1 6.7 0.1 0.6 0.3
Delay (s) 22.0 3.8 47.6 37.4 18.7 17.6
Level of Service C A D D B B
Approach Delay (s) 16.1 45.6 18.2 0.0
Approach LOS B D B A

Intersection Summary
HCM Average Control Delay 22.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

AM Existing
8: Pala Rd (SR-76) & Pankey Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 321 9 0 284 3 14 0 5 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 338 9 0 299 3 15 0 5 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 302 347 494 647 174 477 650 151
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 302 347 494 647 174 477 650 151
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 97 100 99 100 100 100
cM capacity (veh/h) 1256 1208 458 388 840 468 386 868

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 1 225 122 0 199 103 20 0
Volume Left 1 0 0 0 0 0 15 0
Volume Right 0 0 9 0 0 3 5 0
cSH 1256 1700 1700 1700 1700 1700 520 1700
Volume to Capacity 0.00 0.13 0.07 0.00 0.12 0.06 0.04 0.00
Queue Length 95th (ft) 0 0 0 0 0 0 3 0
Control Delay (s) 7.9 0.0 0.0 0.0 0.0 0.0 12.2 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.0 12.2 0.0
Approach LOS B A

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 19.2% ICU Level of Service A
Analysis Period (min) 15
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AM Existing
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 9 300 165 10 12 21
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 9 316 174 11 13 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 184 514 179
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 184 514 179
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 98 97
cM capacity (veh/h) 1391 517 864

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 325 184 35
Volume Left 9 0 13
Volume Right 0 11 22
cSH 1391 1700 695
Volume to Capacity 0.01 0.11 0.05
Queue Length 95th (ft) 1 0 4
Control Delay (s) 0.3 0.0 10.5
Lane LOS A B
Approach Delay (s) 0.3 0.0 10.5
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 33.0% ICU Level of Service A
Analysis Period (min) 15

AM Existing
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 302 11 2 166 11 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 318 12 2 175 12 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 329 503 324
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 329 503 324
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 98 99
cM capacity (veh/h) 1230 528 717

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 329 177 17
Volume Left 0 2 12
Volume Right 12 0 5
cSH 1700 1230 575
Volume to Capacity 0.19 0.00 0.03
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.1 11.4
Lane LOS A B
Approach Delay (s) 0.0 0.1 11.4
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 26.6% ICU Level of Service A
Analysis Period (min) 15

Campus Park Traffic Impact Study Appendix Page 212 of 940



AM Existing
12: Pala Mesa Dr & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 25 37 21 149 244 8
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 26 39 22 157 257 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 462 261 265
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 462 261 265
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 95 98
cM capacity (veh/h) 548 778 1299

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 65 22 157 265
Volume Left 26 22 0 0
Volume Right 39 0 0 8
cSH 665 1299 1700 1700
Volume to Capacity 0.10 0.02 0.09 0.16
Queue Length 95th (ft) 8 1 0 0
Control Delay (s) 11.0 7.8 0.0 0.0
Lane LOS B A
Approach Delay (s) 11.0 1.0 0.0
Approach LOS B

Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 30.3% ICU Level of Service A
Analysis Period (min) 15

AM Existing
13: Pala Mesa Dr & Wilt Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 3 0 7 2 6 0 4 9 16 8 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 3 0 7 2 6 0 4 9 17 8 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 8 3 29 28 3 37 25 5
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 8 3 29 28 3 37 25 5
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 99 98 99 100
cM capacity (veh/h) 1612 1619 968 860 1081 953 864 1078

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 4 16 14 25
Volume Left 1 7 0 17
Volume Right 0 6 9 0
cSH 1612 1619 1002 921
Volume to Capacity 0.00 0.00 0.01 0.03
Queue Length 95th (ft) 0 0 1 2
Control Delay (s) 1.8 3.4 8.6 9.0
Lane LOS A A A A
Approach Delay (s) 1.8 3.4 8.6 9.0
Approach LOS A A

Intersection Summary
Average Delay 6.9
Intersection Capacity Utilization 18.0% ICU Level of Service A
Analysis Period (min) 15
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AM Existing
14: Stewart Canyon Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 14 1 23 10 0 13 3 147 11 12 243 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 15 1 24 11 0 14 3 155 12 13 256 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 459 457 259 473 455 161 263 166
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 459 457 259 473 455 161 263 166
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 97 100 97 98 100 98 100 99
cM capacity (veh/h) 500 494 779 481 495 885 1301 1412

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 40 24 3 166 13 263
Volume Left 15 11 3 0 13 0
Volume Right 24 14 0 12 0 7
cSH 638 648 1301 1700 1412 1700
Volume to Capacity 0.06 0.04 0.00 0.10 0.01 0.15
Queue Length 95th (ft) 5 3 0 0 1 0
Control Delay (s) 11.0 10.8 7.8 0.0 7.6 0.0
Lane LOS B B A A
Approach Delay (s) 11.0 10.8 0.1 0.3
Approach LOS B B

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 23.2% ICU Level of Service A
Analysis Period (min) 15

AM Existing
15: Reche Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 189 196 115 68 66 119
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 199 206 121 72 69 125
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 446 132 195
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 446 132 195
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 62 78 91
cM capacity (veh/h) 520 917 1378

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 405 121 72 195
Volume Left 199 121 0 0
Volume Right 206 0 0 125
cSH 667 1378 1700 1700
Volume to Capacity 0.61 0.09 0.04 0.11
Queue Length 95th (ft) 103 7 0 0
Control Delay (s) 18.4 7.9 0.0 0.0
Lane LOS C A
Approach Delay (s) 18.4 4.9 0.0
Approach LOS C

Intersection Summary
Average Delay 10.6
Intersection Capacity Utilization 53.0% ICU Level of Service A
Analysis Period (min) 15
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AM Existing
16: Reche Rd & Tecalote Dr HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 359 14 2 292 10 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 378 15 2 307 11 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 393 697 385
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 393 697 385
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 97 99
cM capacity (veh/h) 1166 406 662

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 393 309 15
Volume Left 0 2 11
Volume Right 15 0 4
cSH 1700 1166 457
Volume to Capacity 0.23 0.00 0.03
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.1 13.1
Lane LOS A B
Approach Delay (s) 0.0 0.1 13.1
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 29.7% ICU Level of Service A
Analysis Period (min) 15

AM Existing
17: Reche Rd & Wilt Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 360 17 14 285 44 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 379 18 15 300 46 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 397 717 388
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 397 717 388
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 88 98
cM capacity (veh/h) 1162 391 660

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 397 315 58
Volume Left 0 15 46
Volume Right 18 0 12
cSH 1700 1162 426
Volume to Capacity 0.23 0.01 0.14
Queue Length 95th (ft) 0 1 12
Control Delay (s) 0.0 0.5 14.8
Lane LOS A B
Approach Delay (s) 0.0 0.5 14.8
Approach LOS B

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15
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AM Existing
18: Reche Rd & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBT ø6
Lane Configurations
Volume (vph) 4 390 32 252 4
Turn Type Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8
Detector Phases 4 4 8 8 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 44.0 44.0 44.0 44.0 24.0 22.0
Total Split (%) 48.9% 48.9% 48.9% 48.9% 26.7% 24%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min
Act Effct Green (s) 18.1 18.1 18.1 18.1 10.6
Actuated g/C Ratio 0.38 0.38 0.38 0.38 0.22
v/c Ratio 0.01 0.74 0.19 0.38 0.52
Control Delay 9.2 19.2 12.8 12.1 21.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.2 19.2 12.8 12.1 21.5
LOS A B B B C
Approach Delay 19.1 12.2 21.5
Approach LOS B B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 47.3
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 17.5 Intersection LOS: B
Intersection Capacity Utilization 47.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     18: Reche Rd & Gird Rd

AM Existing
18: Reche Rd & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBL WBT NBT
Lane Group Flow (vph) 4 520 34 272 208
v/c Ratio 0.01 0.74 0.19 0.38 0.52
Control Delay 9.2 19.2 12.8 12.1 21.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.2 19.2 12.8 12.1 21.5
Queue Length 50th (ft) 1 105 6 48 43
Queue Length 95th (ft) 5 233 24 111 122
Internal Link Dist (ft) 6878 6771 1594
Turn Bay Length (ft) 50 50
Base Capacity (vph) 507 1067 273 1089 638
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.01 0.49 0.12 0.25 0.33

Intersection Summary
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AM Existing
18: Reche Rd & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.96
Satd. Flow (prot) 1583 1804 1583 1856 1739
Flt Permitted 0.56 1.00 0.27 1.00 0.96
Satd. Flow (perm) 928 1804 457 1856 1739
Volume (vph) 4 390 104 32 252 7 147 4 47 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 4 411 109 34 265 7 155 4 49 0 0 0
RTOR Reduction (vph) 0 12 0 0 1 0 0 12 0 0 0 0
Lane Group Flow (vph) 4 508 0 34 271 0 0 196 0 0 0 0
Turn Type Perm Perm Split Split
Protected Phases 4 8 2 2 6 6
Permitted Phases 4 8
Actuated Green, G (s) 18.1 18.1 18.1 18.1 10.6
Effective Green, g (s) 18.1 18.1 18.1 18.1 10.6
Actuated g/C Ratio 0.39 0.39 0.39 0.39 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 360 701 178 721 396
v/s Ratio Prot c0.28 0.15 c0.11
v/s Ratio Perm 0.00 0.07
v/c Ratio 0.01 0.73 0.19 0.38 0.49
Uniform Delay, d1 8.8 12.1 9.4 10.2 15.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 3.7 0.5 0.3 1.0
Delay (s) 8.8 15.9 9.9 10.5 16.6
Level of Service A B A B B
Approach Delay (s) 15.8 10.5 16.6 0.0
Approach LOS B B B A

Intersection Summary
HCM Average Control Delay 14.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 46.6 Sum of lost time (s) 17.9
Intersection Capacity Utilization 47.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Existing
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 107 878 21 153 549 39
Turn Type Free custom Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 2
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 8.0
Total Split (s) 32.0 0.0 10.0 32.0 48.0 48.0 15.0 17.0
Total Split (%) 35.6% 0.0% 11.1% 35.6% 53.3% 53.3% 17% 19%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None
Act Effct Green (s) 28.3 82.4 6.1 68.2 35.9 35.9
Actuated g/C Ratio 0.34 1.00 0.07 0.83 0.44 0.44
v/c Ratio 0.21 0.65 0.16 0.14 0.84 0.05
Control Delay 25.0 2.1 42.0 1.6 32.4 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.0 2.1 42.0 1.6 32.4 12.6
LOS C A D A C B
Approach Delay 4.6 6.4 31.1
Approach LOS A A C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 82.4
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 13.7 Intersection LOS: B
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395
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AM Existing
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 113 924 22 161 578 41
v/c Ratio 0.21 0.65 0.16 0.14 0.84 0.05
Control Delay 25.0 2.1 42.0 1.6 32.4 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.0 2.1 42.0 1.6 32.4 12.6
Queue Length 50th (ft) 44 14 11 10 253 12
Queue Length 95th (ft) m62 m20 36 18 391 28
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 544 1417 137 1174 855 1007
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.65 0.16 0.14 0.68 0.04

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

AM Existing
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 1583 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 1583 1863
Volume (vph) 107 878 21 153 549 39
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 113 924 22 161 578 41
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 113 924 22 161 578 41
Turn Type Free custom Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 2
Actuated Green, G (s) 28.3 82.3 6.1 64.2 35.9 35.9
Effective Green, g (s) 28.3 82.3 6.1 64.2 35.9 35.9
Actuated g/C Ratio 0.34 1.00 0.07 0.78 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 544 1417 138 1174 691 813
v/s Ratio Prot 0.07 0.01 0.05 c0.37 0.02
v/s Ratio Perm c0.65 0.07
v/c Ratio 0.21 0.65 0.16 0.14 0.84 0.05
Uniform Delay, d1 19.1 0.0 35.7 2.2 20.6 13.4
Progression Factor 1.10 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.5 0.5 0.1 8.7 0.0
Delay (s) 21.1 1.5 36.2 2.3 29.3 13.4
Level of Service C A D A C B
Approach Delay (s) 3.6 6.4 28.2
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 12.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 82.3 Sum of lost time (s) 4.0
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 529 61 242 7 775
Turn Type Prot custom
Protected Phases 2 3 1 2 4 4 1 3
Permitted Phases 4
Detector Phases 2 3 1 2 4 4 1
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0
Total Split (s) 58.0 15.0 48.0 17.0 32.0 10.0
Total Split (%) 64.4% 16.7% 53.3% 18.9% 35.6% 11%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None
Act Effct Green (s) 46.0 11.1 35.9 13.2 28.3
Actuated g/C Ratio 0.56 0.13 0.44 0.16 0.34
v/c Ratio 0.75 0.30 0.31 0.05 0.91
Control Delay 5.2 39.4 15.7 33.6 23.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 39.4 15.7 33.6 23.6
LOS A D B C C
Approach Delay 5.2 20.5 23.8
Approach LOS A C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 82.4
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 15.8 Intersection LOS: B
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps

AM Existing
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBT WBL WBT SBT SBR
Lane Group Flow (vph) 760 64 255 15 816
v/c Ratio 0.75 0.30 0.31 0.05 0.91
Control Delay 5.2 39.4 15.7 33.6 23.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 39.4 15.7 33.6 23.6
Queue Length 50th (ft) 34 32 82 7 105
Queue Length 95th (ft) m44 73 132 25 #413
Internal Link Dist (ft) 354 664 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 1090 214 1007 290 896
Starvation Cap Reductn 3 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.70 0.30 0.25 0.05 0.91

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Existing
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.96 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1796 1583 1863 1814 1417
Flt Permitted 1.00 0.95 1.00 0.97 1.00
Satd. Flow (perm) 1796 1583 1863 1814 1417
Volume (vph) 0 529 193 61 242 0 0 0 0 8 7 775
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 557 203 64 255 0 0 0 0 8 7 816
RTOR Reduction (vph) 0 16 0 0 0 0 0 0 0 0 0 409
Lane Group Flow (vph) 0 744 0 64 255 0 0 0 0 0 15 407
Turn Type Prot Split custom
Protected Phases 2 3 1 2 4 4 4 1
Permitted Phases 4
Actuated Green, G (s) 46.0 11.1 35.9 13.2 28.3
Effective Green, g (s) 46.0 11.1 35.9 13.2 28.3
Actuated g/C Ratio 0.56 0.13 0.44 0.16 0.34
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1004 214 813 291 487
v/s Ratio Prot c0.41 0.04 0.14 0.01 c0.29
v/s Ratio Perm
v/c Ratio 0.74 0.30 0.31 0.05 0.84
Uniform Delay, d1 13.7 32.1 15.2 29.3 24.9
Progression Factor 0.11 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.8 0.2 0.1 11.8
Delay (s) 3.7 32.9 15.4 29.3 36.7
Level of Service A C B C D
Approach Delay (s) 3.7 18.9 0.0 36.6
Approach LOS A B A D

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 82.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

AM Existing
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 442 93 161 2 37
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 49.0 69.0 20.0 21.0 21.0
Total Split (%) 54.4% 76.7% 22.2% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 20.3 31.5 10.2 10.8 10.8
Actuated g/C Ratio 0.39 0.61 0.19 0.21 0.21
v/c Ratio 0.75 0.09 0.49 0.33 0.12
Control Delay 22.6 3.4 27.7 26.3 10.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 22.6 3.4 27.7 26.3 10.7
LOS C A C C B
Approach Delay 19.2 27.7 22.6
Approach LOS B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 51.7
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 21.5 Intersection LOS: C
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps
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AM Existing
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Group Flow (vph) 465 98 173 123 39
v/c Ratio 0.75 0.09 0.49 0.33 0.12
Control Delay 22.6 3.4 27.7 26.3 10.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 22.6 3.4 27.7 26.3 10.7
Queue Length 50th (ft) 113 8 45 32 0
Queue Length 95th (ft) 271 24 139 106 25
Internal Link Dist (ft) 664 1191 1002
Turn Bay Length (ft) 300 200
Base Capacity (vph) 959 1461 526 566 478
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.48 0.07 0.33 0.22 0.08

Intersection Summary

AM Existing
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1857 1775 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1857 1775 1417
Volume (vph) 442 93 0 0 161 4 115 2 37 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 465 98 0 0 169 4 121 2 39 0 0 0
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 31 0 0 0
Lane Group Flow (vph) 465 98 0 0 172 0 0 123 8 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 20.3 32.4 8.1 10.8 10.8
Effective Green, g (s) 20.3 32.4 8.1 10.8 10.8
Actuated g/C Ratio 0.40 0.63 0.16 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 628 1179 294 374 299
v/s Ratio Prot c0.29 0.05 c0.09
v/s Ratio Perm 0.07 0.01
v/c Ratio 0.74 0.08 0.59 0.33 0.03
Uniform Delay, d1 13.2 3.6 20.0 17.1 16.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.7 0.0 3.0 0.5 0.0
Delay (s) 17.9 3.7 23.0 17.6 16.1
Level of Service B A C B B
Approach Delay (s) 15.4 23.0 17.3 0.0
Approach LOS B C B A

Intersection Summary
HCM Average Control Delay 17.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 51.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing
22: Stewart Canyon Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Yield Free Free
Grade 0% 0% 0%
Volume (veh/h) 18 4 4 0 0 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 19 4 4 0 0 21
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 19 11 21
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 19 11 21
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 98 100 100
cM capacity (veh/h) 996 1071 1595

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 23 4 21
Volume Left 19 4 0
Volume Right 4 0 21
cSH 1009 1595 1700
Volume to Capacity 0.02 0.00 0.01
Queue Length 95th (ft) 2 0 0
Control Delay (s) 8.7 7.3 0.0
Lane LOS A A
Approach Delay (s) 8.7 7.3 0.0
Approach LOS A

Intersection Summary
Average Delay 4.8
Intersection Capacity Utilization 13.3% ICU Level of Service A
Analysis Period (min) 15

AM Existing
30: Pala Rd (SR-76) & Melrose Dr Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 16 690 218 54 1191 6 372 1 74 1 1
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Detector Phases 7 4 5 3 8 1 5 2 2 3 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 20.0
Total Split (s) 8.0 41.0 19.0 9.0 42.0 8.0 19.0 32.0 41.0 8.0 21.0
Total Split (%) 8.9% 45.6% 21.1% 10.0% 46.7% 8.9% 21.1% 35.6% 45.6% 8.9% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Max None Max
Act Effct Green (s) 4.0 28.3 45.8 5.1 32.4 37.1 13.5 33.6 42.4 4.1 17.4
Actuated g/C Ratio 0.05 0.36 0.58 0.06 0.41 0.44 0.17 0.43 0.53 0.05 0.22
v/c Ratio 0.22 0.57 0.25 0.29 0.86 0.01 0.74 0.00 0.10 0.01 0.01
Control Delay 48.3 22.3 1.7 43.1 28.3 6.7 42.1 19.0 4.3 43.0 23.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.3 22.3 1.7 43.1 28.3 6.7 42.1 19.0 4.3 43.0 23.7
LOS D C A D C A D B A D C
Approach Delay 17.9 28.9 35.7 28.5
Approach LOS B C D C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 78.3
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 26.2 Intersection LOS: C
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     30: Pala Rd (SR-76) & Melrose Dr
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AM Existing
30: Pala Rd (SR-76) & Melrose Dr Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 17 726 229 57 1254 6 392 1 78 1 3
v/c Ratio 0.22 0.57 0.25 0.29 0.86 0.01 0.74 0.00 0.10 0.01 0.01
Control Delay 48.3 22.3 1.7 43.1 28.3 6.7 42.1 19.0 4.3 43.0 23.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.3 22.3 1.7 43.1 28.3 6.7 42.1 19.0 4.3 43.0 23.7
Queue Length 50th (ft) 8 156 0 14 270 0 93 0 0 1 0
Queue Length 95th (ft) 31 209 25 36 417 6 #173 4 26 6 8
Internal Link Dist (ft) 1250 566 954 653
Turn Bay Length (ft) 500 500 500 500 400 400 200
Base Capacity (vph) 77 1518 908 194 1614 625 586 799 787 76 374
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.48 0.25 0.29 0.78 0.01 0.67 0.00 0.10 0.01 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing
30: Pala Rd (SR-76) & Melrose Dr HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1676
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1676
Volume (vph) 16 690 218 54 1191 6 372 1 74 1 1 2
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 17 726 229 57 1254 6 392 1 78 1 1 2
RTOR Reduction (vph) 0 0 110 0 0 4 0 0 40 0 2 0
Lane Group Flow (vph) 17 726 119 57 1254 2 392 1 38 1 1 0
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Actuated Green, G (s) 1.4 30.0 43.5 3.8 32.4 33.1 13.5 33.5 41.3 0.7 20.7
Effective Green, g (s) 1.4 30.0 43.5 3.8 32.4 33.1 13.5 33.5 41.3 0.7 20.7
Actuated g/C Ratio 0.02 0.36 0.52 0.05 0.39 0.39 0.16 0.40 0.49 0.01 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 26 1264 801 139 1365 626 494 743 697 13 413
v/s Ratio Prot 0.01 0.21 0.02 c0.02 c0.35 0.00 c0.13 0.00 c0.03 0.00 0.00
v/s Ratio Perm 0.06 0.00
v/c Ratio 0.65 0.57 0.15 0.41 0.92 0.00 0.79 0.00 0.06 0.08 0.00
Uniform Delay, d1 41.1 21.8 10.6 39.0 24.5 15.4 33.9 15.2 11.2 41.3 23.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 46.4 0.6 0.1 2.0 10.0 0.0 8.5 0.0 0.0 2.5 0.0
Delay (s) 87.4 22.5 10.7 41.0 34.6 15.4 42.5 15.2 11.2 43.9 23.9
Level of Service F C B D C B D B B D C
Approach Delay (s) 20.8 34.7 37.2 28.9
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 30.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 84.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

Campus Park Traffic Impact Study Appendix Page 223 of 940



AM Existing
31: Pala Rd (SR-76) & E Vista Way Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Configurations
Volume (vph) 30 520 268 799 46 278 167
Turn Type Prot Prot Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2
Detector Phases 7 4 3 8 2 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 8.0 34.0 15.0 41.0 20.0 20.0 21.0
Total Split (%) 8.9% 37.8% 16.7% 45.6% 22.2% 22.2% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max Max
Act Effct Green (s) 4.0 27.0 10.7 37.1 16.0 16.0 17.0
Actuated g/C Ratio 0.04 0.31 0.12 0.43 0.18 0.18 0.20
v/c Ratio 0.46 0.72 0.75 1.07 0.94 0.58 1.02
Control Delay 63.3 27.5 50.9 77.9 74.2 9.5 83.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.3 27.5 50.9 77.9 74.2 9.5 83.4
LOS E C D E E A F
Approach Delay 28.9 71.1 42.8 83.4
Approach LOS C E D F

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 86.8
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.07
Intersection Signal Delay: 55.1 Intersection LOS: E
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     31: Pala Rd (SR-76) & E Vista Way

AM Existing
31: Pala Rd (SR-76) & E Vista Way Queues

LOS Engineering

Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 32 798 282 847 310 293 393
v/c Ratio 0.46 0.72 0.75 1.07 0.94 0.58 1.02
Control Delay 63.3 27.5 50.9 77.9 74.2 9.5 83.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.3 27.5 50.9 77.9 74.2 9.5 83.4
Queue Length 50th (ft) 18 181 80 ~555 177 0 ~218
Queue Length 95th (ft) #56 246 #137 #780 #341 71 #397
Internal Link Dist (ft) 630 446 717 472
Turn Bay Length (ft) 300 450 200
Base Capacity (vph) 70 1188 388 795 330 501 385
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.67 0.73 1.07 0.94 0.58 1.02

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing
31: Pala Rd (SR-76) & E Vista Way HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (prot) 1583 3372 3072 1861 1787 1417 1726
Flt Permitted 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (perm) 1583 3372 3072 1861 1787 1417 1726
Volume (vph) 30 520 238 268 799 6 249 46 278 5 167 201
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 547 251 282 841 6 262 48 293 5 176 212
RTOR Reduction (vph) 0 60 0 0 0 0 0 0 240 0 47 0
Lane Group Flow (vph) 32 738 0 282 847 0 0 310 53 0 346 0
Turn Type Prot Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 2
Actuated Green, G (s) 2.3 28.7 10.7 37.1 16.0 16.0 17.0
Effective Green, g (s) 2.3 28.7 10.7 37.1 16.0 16.0 17.0
Actuated g/C Ratio 0.03 0.32 0.12 0.42 0.18 0.18 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 41 1095 372 781 323 256 332
v/s Ratio Prot 0.02 0.22 c0.09 c0.46 c0.17 c0.20
v/s Ratio Perm 0.04
v/c Ratio 0.78 0.67 0.76 1.08 0.96 0.21 1.04
Uniform Delay, d1 42.8 25.8 37.6 25.7 35.9 30.8 35.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 62.4 1.7 8.6 57.6 40.8 1.8 60.9
Delay (s) 105.2 27.5 46.2 83.2 76.7 32.6 96.6
Level of Service F C D F E C F
Approach Delay (s) 30.5 74.0 55.3 96.6
Approach LOS C E E F

Intersection Summary
HCM Average Control Delay 60.9 HCM Level of Service E
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 88.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

AM Existing
32: Pala Rd (SR-76) & North River Rd Timings

LOS Engineering

Lane Group EBL EBT WBT SBL SBR
Lane Configurations
Volume (vph) 93 732 1076 91 66
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Detector Phases 7 4 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 9.0 69.0 60.0 21.0 21.0
Total Split (%) 10.0% 76.7% 66.7% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Max Max
Act Effct Green (s) 5.0 65.0 56.0 17.0 17.0
Actuated g/C Ratio 0.06 0.72 0.62 0.19 0.19
v/c Ratio 1.11 0.57 1.14 0.32 0.21
Control Delay 172.6 8.0 92.1 35.0 10.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 172.6 8.0 92.1 35.0 10.0
LOS F A F D A
Approach Delay 26.6 92.1 24.6
Approach LOS C F C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.14
Intersection Signal Delay: 62.9 Intersection LOS: E
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     32: Pala Rd (SR-76) & North River Rd
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AM Existing
32: Pala Rd (SR-76) & North River Rd Queues

LOS Engineering

Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 98 771 1301 96 69
v/c Ratio 1.11 0.57 1.14 0.32 0.21
Control Delay 172.6 8.0 92.1 35.0 10.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 172.6 8.0 92.1 35.0 10.0
Queue Length 50th (ft) ~65 174 ~871 48 0
Queue Length 95th (ft) #164 259 #1124 93 35
Internal Link Dist (ft) 1276 1320 1206
Turn Bay Length (ft) 150 50
Base Capacity (vph) 88 1346 1145 299 324
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.11 0.57 1.14 0.32 0.21

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing
32: Pala Rd (SR-76) & North River Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1830 1583 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1830 1583 1417
Volume (vph) 93 732 1076 160 91 66
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 98 771 1133 168 96 69
RTOR Reduction (vph) 0 0 6 0 0 56
Lane Group Flow (vph) 98 771 1295 0 96 13
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 5.0 65.0 56.0 17.0 17.0
Effective Green, g (s) 5.0 65.0 56.0 17.0 17.0
Actuated g/C Ratio 0.06 0.72 0.62 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 88 1346 1139 299 268
v/s Ratio Prot c0.06 0.41 c0.71 c0.06
v/s Ratio Perm 0.01
v/c Ratio 1.11 0.57 1.14 0.32 0.05
Uniform Delay, d1 42.5 5.9 17.0 31.5 29.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 130.0 0.6 72.7 2.8 0.3
Delay (s) 172.5 6.5 89.7 34.3 30.2
Level of Service F A F C C
Approach Delay (s) 25.2 89.7 32.6
Approach LOS C F C

Intersection Summary
HCM Average Control Delay 61.7 HCM Level of Service E
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing
33: Pala Rd (SR-76) & Olive Hill Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 60 692 459 1088 56 61 232 81 214
Turn Type Prot Prot Perm Perm Split
Protected Phases 7 4 3 8 2 6 6
Permitted Phases 8 2
Detector Phases 7 4 3 8 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 14.0 26.0 34.0 46.0 46.0 20.0 20.0 20.0 20.0
Total Split (%) 14.0% 26.0% 34.0% 46.0% 46.0% 20.0% 20.0% 20.0% 20.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Max Max Max Max
Act Effct Green (s) 8.6 22.0 30.0 45.4 45.4 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.08 0.22 0.30 0.45 0.45 0.16 0.16 0.16 0.16
v/c Ratio 0.47 1.05 1.02 0.71 0.09 0.38 0.56 0.34 0.96
Control Delay 55.0 84.2 81.8 26.1 5.9 41.9 10.6 41.5 84.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.0 84.2 81.8 26.1 5.9 41.9 10.6 41.5 84.3
LOS E F F C A D B D F
Approach Delay 82.1 41.3 20.3 74.5
Approach LOS F D C E

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.05
Intersection Signal Delay: 53.7 Intersection LOS: D
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     33: Pala Rd (SR-76) & Olive Hill Rd

AM Existing
33: Pala Rd (SR-76) & Olive Hill Rd Queues

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT
Lane Group Flow (vph) 63 814 483 1145 59 110 244 85 287
v/c Ratio 0.47 1.05 1.02 0.71 0.09 0.38 0.56 0.34 0.96
Control Delay 55.0 84.2 81.8 26.1 5.9 41.9 10.6 41.5 84.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.0 84.2 81.8 26.1 5.9 41.9 10.6 41.5 84.3
Queue Length 50th (ft) 39 ~296 ~317 317 1 63 0 49 177
Queue Length 95th (ft) 81 #419 #524 405 25 117 69 95 #343
Internal Link Dist (ft) 505 583 881 1106
Turn Bay Length (ft) 250 250 200 150 150
Base Capacity (vph) 153 776 475 1607 673 292 432 253 299
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 1.05 1.02 0.71 0.09 0.38 0.56 0.34 0.96

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing
33: Pala Rd (SR-76) & Olive Hill Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 1.00
Satd. Flow (prot) 1583 3483 1583 3539 1417 1825 1417 1583 1802
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 1.00
Satd. Flow (perm) 1583 3483 1583 3539 1417 1825 1417 1583 1802
Volume (vph) 60 692 82 459 1088 56 44 61 232 81 214 59
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 728 86 483 1145 59 46 64 244 85 225 62
RTOR Reduction (vph) 0 9 0 0 0 30 0 0 205 0 10 0
Lane Group Flow (vph) 63 805 0 483 1145 29 0 110 39 85 277 0
Turn Type Prot Prot Perm Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 2
Actuated Green, G (s) 7.4 22.8 30.0 45.4 45.4 16.0 16.0 16.0 16.0
Effective Green, g (s) 7.4 22.8 30.0 45.4 45.4 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.07 0.23 0.30 0.45 0.45 0.16 0.16 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 116 788 471 1594 638 290 225 251 286
v/s Ratio Prot 0.04 c0.23 c0.31 0.32 c0.06 0.05 c0.15
v/s Ratio Perm 0.02 0.03
v/c Ratio 0.54 1.02 1.03 0.72 0.05 0.38 0.17 0.34 0.97
Uniform Delay, d1 45.1 39.0 35.4 22.5 15.5 38.0 36.7 37.7 42.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 37.5 48.1 1.6 0.0 3.7 1.7 3.6 45.7
Delay (s) 50.2 76.5 83.5 24.1 15.6 41.7 38.3 41.3 87.8
Level of Service D E F C B D D D F
Approach Delay (s) 74.6 40.8 39.4 77.2
Approach LOS E D D E

Intersection Summary
HCM Average Control Delay 53.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 100.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

AM Existing
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 525 442 828 89 103 781
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 30.0 68.0 38.0 38.0 22.0 30.0
Total Split (%) 33.3% 75.6% 42.2% 42.2% 24.4% 33.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 20.9 49.5 24.4 24.4 18.5 43.5
Actuated g/C Ratio 0.27 0.65 0.32 0.32 0.24 0.57
v/c Ratio 0.66 0.38 0.77 0.18 0.14 0.58
Control Delay 29.3 6.8 28.5 5.4 27.5 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.3 6.8 28.5 5.4 27.5 13.6
LOS C A C A C B
Approach Delay 19.0 26.2 15.2
Approach LOS B C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 76.2
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 20.2 Intersection LOS: C
Intersection Capacity Utilization 60.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd
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AM Existing
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 553 465 872 94 108 822
v/c Ratio 0.66 0.38 0.77 0.18 0.14 0.58
Control Delay 29.3 6.8 28.5 5.4 27.5 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.3 6.8 28.5 5.4 27.5 13.6
Queue Length 50th (ft) 120 86 200 0 22 134
Queue Length 95th (ft) 194 129 276 30 48 240
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 994 1325 1417 624 747 1490
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.35 0.62 0.15 0.14 0.55

Intersection Summary

AM Existing
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 3539 1417 3072 2493
Volume (vph) 525 442 828 89 103 781
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 553 465 872 94 108 822
RTOR Reduction (vph) 0 0 0 64 0 0
Lane Group Flow (vph) 553 465 872 30 108 822
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 20.9 49.4 24.5 24.5 18.5 39.4
Effective Green, g (s) 20.9 49.4 24.5 24.5 18.5 39.4
Actuated g/C Ratio 0.28 0.65 0.32 0.32 0.24 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 846 1213 1142 457 749 1426
v/s Ratio Prot c0.18 0.25 c0.25 0.04 c0.16
v/s Ratio Perm 0.02 0.17
v/c Ratio 0.65 0.38 0.76 0.07 0.14 0.58
Uniform Delay, d1 24.3 6.2 23.1 17.8 22.5 12.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.2 3.1 0.1 0.4 0.6
Delay (s) 26.1 6.4 26.2 17.8 22.9 13.1
Level of Service C A C B C B
Approach Delay (s) 17.1 25.4 14.2
Approach LOS B C B

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 75.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing
35: Reche Rd & Live Oak Park Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 58 365 383 56 79 147
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 61 384 403 59 83 155
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 462 939 433
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 462 939 433
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 94 70 75
cM capacity (veh/h) 1099 277 623

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 61 384 462 238
Volume Left 61 0 0 83
Volume Right 0 0 59 155
cSH 1099 1700 1700 433
Volume to Capacity 0.06 0.23 0.27 0.55
Queue Length 95th (ft) 4 0 0 81
Control Delay (s) 8.5 0.0 0.0 23.0
Lane LOS A C
Approach Delay (s) 1.2 0.0 23.0
Approach LOS C

Intersection Summary
Average Delay 5.2
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15

AM Existing
36: Reche Rd & Green Canyon Norte Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBT
Lane Configurations
Volume (vph) 9 331 60 449 150 2 3
Turn Type Prot Prot Split
Protected Phases 7 4 3 8 2 2 6
Permitted Phases
Detector Phases 7 4 3 8 2 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 8.0 33.0 13.0 38.0 24.0 24.0 20.0
Total Split (%) 8.9% 36.7% 14.4% 42.2% 26.7% 26.7% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max None
Act Effct Green (s) 4.2 17.1 7.4 22.5 21.6 21.6 6.2
Actuated g/C Ratio 0.07 0.31 0.12 0.41 0.39 0.39 0.10
v/c Ratio 0.08 0.68 0.32 0.63 0.26 0.17 0.09
Control Delay 35.7 24.2 31.9 17.4 19.1 6.0 28.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.7 24.2 31.9 17.4 19.1 6.0 28.9
LOS D C C B B A C
Approach Delay 24.5 19.1 13.5 28.9
Approach LOS C B B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 55.4
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 19.7 Intersection LOS: B
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     36: Reche Rd & Green Canyon Norte
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AM Existing
36: Reche Rd & Green Canyon Norte Queues

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBT
Lane Group Flow (vph) 9 387 63 476 158 118 15
v/c Ratio 0.08 0.68 0.32 0.63 0.26 0.17 0.09
Control Delay 35.7 24.2 31.9 17.4 19.1 6.0 28.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.7 24.2 31.9 17.4 19.1 6.0 28.9
Queue Length 50th (ft) 3 112 19 98 37 0 3
Queue Length 95th (ft) 19 244 68 283 123 40 23
Internal Link Dist (ft) 893 4812 1421 1287
Turn Bay Length (ft) 150 150 150
Base Capacity (vph) 107 815 241 972 618 691 397
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.47 0.26 0.49 0.26 0.17 0.04

Intersection Summary

AM Existing
36: Reche Rd & Green Canyon Norte HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.85 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1583 1835 1583 1861 1583 1588 1749
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (perm) 1583 1835 1583 1861 1583 1588 1749
Volume (vph) 9 331 37 60 449 3 150 2 110 8 3 4
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 9 348 39 63 473 3 158 2 116 8 3 4
RTOR Reduction (vph) 0 5 0 0 0 0 0 75 0 0 4 0
Lane Group Flow (vph) 9 382 0 63 476 0 158 43 0 0 11 0
Turn Type Prot Prot Split Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases
Actuated Green, G (s) 0.5 18.6 4.3 22.4 21.6 21.6 1.0
Effective Green, g (s) 0.5 18.6 4.3 22.4 21.6 21.6 1.0
Actuated g/C Ratio 0.01 0.30 0.07 0.36 0.35 0.35 0.02
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 13 555 111 678 556 558 28
v/s Ratio Prot 0.01 0.21 c0.04 c0.26 c0.10 0.03 c0.01
v/s Ratio Perm
v/c Ratio 0.69 0.69 0.57 0.70 0.28 0.08 0.40
Uniform Delay, d1 30.4 18.9 27.7 16.7 14.4 13.3 30.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 96.3 3.6 6.5 3.3 1.3 0.3 8.9
Delay (s) 126.7 22.4 34.2 20.0 15.7 13.6 38.9
Level of Service F C C B B B D
Approach Delay (s) 24.8 21.7 14.8 38.9
Approach LOS C C B D

Intersection Summary
HCM Average Control Delay 21.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 61.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing
37: Pala Rd (SR-76) & Pala Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL SBT SBR
Lane Configurations
Volume (vph) 81 148 5 83 9 8 119
Turn Type Prot Prot Split Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 6
Detector Phases 7 4 3 8 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 18.0 30.0 12.0 24.0 24.0 24.0 24.0
Total Split (%) 20.0% 33.3% 13.3% 26.7% 26.7% 26.7% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None None
Act Effct Green (s) 9.7 17.3 6.3 9.6 34.2 8.0 8.0
Actuated g/C Ratio 0.13 0.24 0.08 0.13 0.48 0.11 0.11
v/c Ratio 0.42 0.20 0.04 0.39 0.01 0.15 0.47
Control Delay 30.4 15.9 31.0 27.3 17.0 27.4 12.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.4 15.9 31.0 27.3 17.0 27.4 12.1
LOS C B C C B C B
Approach Delay 20.7 27.5 15.0
Approach LOS C C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 71.7
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 20.3 Intersection LOS: C
Intersection Capacity Utilization 26.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     37: Pala Rd (SR-76) & Pala Mission Rd

AM Existing
37: Pala Rd (SR-76) & Pala Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBL WBT NBL SBT SBR
Lane Group Flow (vph) 85 170 5 96 9 30 125
v/c Ratio 0.42 0.20 0.04 0.39 0.01 0.15 0.47
Control Delay 30.4 15.9 31.0 27.3 17.0 27.4 12.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.4 15.9 31.0 27.3 17.0 27.4 12.1
Queue Length 50th (ft) 28 20 2 30 2 10 0
Queue Length 95th (ft) 72 52 12 76 13 34 43
Internal Link Dist (ft) 861 996 1485
Turn Bay Length (ft) 250 250 200 50
Base Capacity (vph) 299 1203 168 478 756 455 452
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.14 0.03 0.20 0.01 0.07 0.28

Intersection Summary
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AM Existing
37: Pala Rd (SR-76) & Pala Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1583 3495 1583 1837 1583 1797 1417
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1583 3495 1583 1837 1583 1797 1417
Volume (vph) 81 148 13 5 83 9 9 0 0 21 8 119
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 85 156 14 5 87 9 9 0 0 22 8 125
RTOR Reduction (vph) 0 8 0 0 4 0 0 0 0 0 0 113
Lane Group Flow (vph) 85 162 0 5 92 0 9 0 0 0 30 12
Turn Type Prot Prot Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 6
Actuated Green, G (s) 6.9 16.2 1.3 10.6 33.7 7.2 7.2
Effective Green, g (s) 6.9 16.2 1.3 10.6 33.7 7.2 7.2
Actuated g/C Ratio 0.09 0.22 0.02 0.14 0.45 0.10 0.10
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 147 761 28 262 717 174 137
v/s Ratio Prot c0.05 0.05 0.00 c0.05 c0.01 c0.02
v/s Ratio Perm 0.01
v/c Ratio 0.58 0.21 0.18 0.35 0.01 0.17 0.09
Uniform Delay, d1 32.4 23.9 36.0 28.8 11.2 30.9 30.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 0.1 3.0 0.8 0.0 0.5 0.3
Delay (s) 37.8 24.0 39.1 29.6 11.2 31.3 30.9
Level of Service D C D C B C C
Approach Delay (s) 28.6 30.1 11.2 31.0
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 29.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.16
Actuated Cycle Length (s) 74.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 26.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 22 927 797 53 41 15
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 23 976 839 56 43 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 895 1889 867
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 895 1889 867
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 42 96
cM capacity (veh/h) 758 75 352

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 23 976 895 59
Volume Left 23 0 0 43
Volume Right 0 0 56 16
cSH 758 1700 1700 95
Volume to Capacity 0.03 0.57 0.53 0.62
Queue Length 95th (ft) 2 0 0 74
Control Delay (s) 9.9 0.0 0.0 91.4
Lane LOS A F
Approach Delay (s) 0.2 0.0 91.4
Approach LOS F

Intersection Summary
Average Delay 2.9
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15

PM Existing
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 111 874 784 68 44 56
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 15.0 69.0 54.0 54.0 21.0 21.0
Total Split (%) 16.7% 76.7% 60.0% 60.0% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 9.2 41.6 31.6 31.6 8.2 8.2
Actuated g/C Ratio 0.15 0.70 0.53 0.53 0.14 0.14
v/c Ratio 0.49 0.70 0.83 0.09 0.21 0.24
Control Delay 36.7 7.6 20.4 6.4 32.5 12.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.7 7.6 20.4 6.4 32.5 12.5
LOS D A C A C B
Approach Delay 10.9 19.3 21.2
Approach LOS B B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 59.3
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 15.1 Intersection LOS: B
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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PM Existing
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 450 20 0 180
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1863 1863 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1863 1863 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 14 59
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3191 8309 1271
Travel Time (s) 72.5 188.8 28.9
Volume (vph) 111 874 784 68 44 56
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 117 920 825 72 46 59
Lane Group Flow (vph) 117 920 825 72 46 59
v/c Ratio 0.49 0.70 0.83 0.09 0.21 0.24
Control Delay 36.7 7.6 20.4 6.4 32.5 12.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.7 7.6 20.4 6.4 32.5 12.5
Queue Length 50th (ft) 41 117 240 10 16 0
Queue Length 95th (ft) #115 250 436 29 53 34
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 295 1503 1225 937 432 430
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.61 0.67 0.08 0.11 0.14

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1583 1417
Volume (vph) 111 874 784 68 44 56
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 117 920 825 72 46 59
RTOR Reduction (vph) 0 0 0 6 0 51
Lane Group Flow (vph) 117 920 825 66 46 8
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 7.1 42.7 31.6 31.6 8.2 8.2
Effective Green, g (s) 7.1 42.7 31.6 31.6 8.2 8.2
Actuated g/C Ratio 0.12 0.72 0.54 0.54 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 191 1351 1000 760 220 197
v/s Ratio Prot 0.07 c0.49 c0.44 c0.03
v/s Ratio Perm 0.05 0.01
v/c Ratio 0.61 0.68 0.82 0.09 0.21 0.04
Uniform Delay, d1 24.6 4.4 11.4 6.6 22.5 21.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.7 1.4 5.6 0.0 0.5 0.1
Delay (s) 30.3 5.8 17.0 6.7 23.0 22.0
Level of Service C A B A C C
Approach Delay (s) 8.6 16.2 22.4
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 58.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 8 912 854 4 6 9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 8 960 899 4 6 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 903 1878 901
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 903 1878 901
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 92 97
cM capacity (veh/h) 753 78 337

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 968 903 16
Volume Left 8 0 6
Volume Right 0 4 9
cSH 753 1700 144
Volume to Capacity 0.01 0.53 0.11
Queue Length 95th (ft) 1 0 9
Control Delay (s) 0.3 0.0 33.0
Lane LOS A D
Approach Delay (s) 0.3 0.0 33.0
Approach LOS D

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15

PM Existing
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT SBT
Lane Configurations
Volume (vph) 71 780 60 599 236 99 69
Turn Type Prot Prot Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 8
Detector Phases 7 4 3 8 8 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 15.0 35.0 11.0 31.0 31.0 25.0 29.0
Total Split (%) 15.0% 35.0% 11.0% 31.0% 31.0% 25.0% 29.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min
Act Effct Green (s) 9.0 24.8 7.2 23.0 23.0 15.1 18.4
Actuated g/C Ratio 0.11 0.31 0.09 0.29 0.29 0.19 0.23
v/c Ratio 0.43 0.83 0.46 0.62 0.42 0.71 0.78
Control Delay 48.1 34.8 54.3 30.6 6.5 43.8 44.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.1 34.8 54.3 30.6 6.5 43.8 44.8
LOS D C D C A D D
Approach Delay 35.8 25.8 43.8 44.8
Approach LOS D C D D

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 80.1
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 34.0 Intersection LOS: C
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395
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PM Existing
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 330 0 150 150 0 0 0 0
Storage Lanes 1 0 1 1 0 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.987 0.850 0.965 0.976
Flt Protected 0.950 0.950 0.984 0.971
Satd. Flow (prot) 1583 3493 0 1583 3539 1417 0 1769 0 0 1765 0
Flt Permitted 0.950 0.950 0.984 0.971
Satd. Flow (perm) 1583 3493 0 1583 3539 1417 0 1769 0 0 1765 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 248 16 11
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 652 462 899 4464
Travel Time (s) 14.8 10.5 20.4 101.5
Volume (vph) 71 780 75 60 599 236 73 99 60 181 69 55
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 75 821 79 63 631 248 77 104 63 191 73 58
Lane Group Flow (vph) 75 900 0 63 631 248 0 244 0 0 322 0
v/c Ratio 0.43 0.83 0.46 0.62 0.42 0.71 0.78
Control Delay 48.1 34.8 54.3 30.6 6.5 43.8 44.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.1 34.8 54.3 30.6 6.5 43.8 44.8
Queue Length 50th (ft) 41 242 36 163 0 125 168
Queue Length 95th (ft) 91 354 #96 249 58 217 281
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 221 1322 146 1202 645 474 548
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.68 0.43 0.52 0.38 0.51 0.59

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 0.97 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (prot) 1583 3493 1583 3539 1417 1770 1765
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (perm) 1583 3493 1583 3539 1417 1770 1765
Volume (vph) 71 780 75 60 599 236 73 99 60 181 69 55
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 75 821 79 63 631 248 77 104 63 191 73 58
RTOR Reduction (vph) 0 7 0 0 0 176 0 13 0 0 8 0
Lane Group Flow (vph) 75 893 0 63 631 72 0 231 0 0 314 0
Turn Type Prot Prot Perm Split Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8
Actuated Green, G (s) 6.9 24.8 5.1 23.0 23.0 15.1 18.4
Effective Green, g (s) 6.9 24.8 5.1 23.0 23.0 15.1 18.4
Actuated g/C Ratio 0.09 0.31 0.06 0.29 0.29 0.19 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 138 1091 102 1025 410 337 409
v/s Ratio Prot 0.05 c0.26 0.04 c0.18 c0.13 c0.18
v/s Ratio Perm 0.05
v/c Ratio 0.54 0.82 0.62 0.62 0.18 0.69 0.77
Uniform Delay, d1 34.7 25.2 36.2 24.4 21.1 29.9 28.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 4.9 10.6 1.1 0.2 5.7 8.4
Delay (s) 39.1 30.1 46.8 25.5 21.3 35.6 36.9
Level of Service D C D C C D D
Approach Delay (s) 30.8 25.8 35.6 36.9
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 30.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 79.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing
5: Dulin Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 10 1 317 12 1 261
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 1 334 13 1 275
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 13
Median type None
Median storage veh)
Upstream signal (ft) 899
pX, platoon unblocked
vC, conflicting volume 617 340 346
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 617 340 346
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 98 100 100
cM capacity (veh/h) 453 702 1213

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 12 346 276
Volume Left 11 0 1
Volume Right 1 13 0
cSH 498 1700 1213
Volume to Capacity 0.02 0.20 0.00
Queue Length 95th (ft) 2 0 0
Control Delay (s) 12.9 0.0 0.0
Lane LOS B A
Approach Delay (s) 12.9 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15

PM Existing
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR
Lane Configurations
Volume (vph) 717 273 125 556 5 433
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Detector Phases 4 4 3 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 53.0 53.0 26.0 79.0 21.0 21.0
Total Split (%) 53.0% 53.0% 26.0% 79.0% 21.0% 21.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 43.8 43.8 14.5 60.0 32.0 32.0
Actuated g/C Ratio 0.44 0.44 0.14 0.60 0.32 0.32
v/c Ratio 0.93 0.37 0.58 0.52 0.14 0.63
Control Delay 44.2 3.2 28.8 14.5 32.3 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.2 3.2 28.8 14.5 32.3 11.3
LOS D A C B C B
Approach Delay 32.9 17.1 14.4
Approach LOS C B B

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 40 (40%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 23.7 Intersection LOS: C
Intersection Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps
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PM Existing
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 500 0 0 0 0 900
Storage Lanes 0 1 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.955
Satd. Flow (prot) 0 1863 1417 1583 1863 0 0 0 0 0 1779 1417
Flt Permitted 0.950 0.955
Satd. Flow (perm) 0 1863 1417 1583 1863 0 0 0 0 0 1779 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 287 399
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 654 1271 961 1209
Travel Time (s) 14.9 28.9 21.8 27.5
Volume (vph) 0 717 273 125 556 0 0 0 0 71 5 433
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 755 287 132 585 0 0 0 0 75 5 456
Lane Group Flow (vph) 0 755 287 132 585 0 0 0 0 0 80 456
v/c Ratio 0.93 0.37 0.58 0.52 0.14 0.63
Control Delay 44.2 3.2 28.8 14.5 32.3 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.2 3.2 28.8 14.5 32.3 11.3
Queue Length 50th (ft) 422 0 78 135 37 26
Queue Length 95th (ft) #585 42 m60 m20 88 #190
Internal Link Dist (ft) 574 1191 881 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 913 841 348 1397 569 725
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.83 0.34 0.38 0.42 0.14 0.63

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

PM Existing
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1863 1417 1583 1863 1779 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.96 1.00
Satd. Flow (perm) 1863 1417 1583 1863 1779 1417
Volume (vph) 0 717 273 125 556 0 0 0 0 71 5 433
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 755 287 132 585 0 0 0 0 75 5 456
RTOR Reduction (vph) 0 0 161 0 0 0 0 0 0 0 0 275
Lane Group Flow (vph) 0 755 126 132 585 0 0 0 0 0 80 181
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 43.8 43.8 13.0 60.8 31.2 31.2
Effective Green, g (s) 43.8 43.8 13.0 60.8 31.2 31.2
Actuated g/C Ratio 0.44 0.44 0.13 0.61 0.31 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 816 621 206 1133 555 442
v/s Ratio Prot c0.41 c0.08 0.31
v/s Ratio Perm 0.09 0.04 c0.13
v/c Ratio 0.93 0.20 0.64 0.52 0.14 0.41
Uniform Delay, d1 26.6 17.3 41.3 11.2 24.8 27.1
Progression Factor 1.00 1.00 0.66 1.28 1.00 1.00
Incremental Delay, d2 16.1 0.2 2.3 0.1 0.5 2.8
Delay (s) 42.7 17.5 29.5 14.4 25.3 30.0
Level of Service D B C B C C
Approach Delay (s) 35.7 17.2 0.0 29.3
Approach LOS D B A C

Intersection Summary
HCM Average Control Delay 28.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBT NBR
Lane Configurations
Volume (vph) 594 213 351 50 4 121
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2
Detector Phases 7 4 8 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 41.0 74.0 33.0 33.0 26.0 26.0
Total Split (%) 41.0% 74.0% 33.0% 33.0% 26.0% 26.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 42.4 70.0 23.6 23.6 22.0 22.0
Actuated g/C Ratio 0.42 0.70 0.24 0.24 0.22 0.22
v/c Ratio 0.93 0.17 0.84 0.15 1.03 0.31
Control Delay 40.3 1.0 53.1 19.5 94.0 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.3 1.0 53.1 19.5 94.0 8.1
LOS D A D B F A
Approach Delay 29.9 48.9 73.5
Approach LOS C D E

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 56 (56%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 47.2 Intersection LOS: D
Intersection Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

PM Existing
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 1 0 0 1 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.953
Satd. Flow (prot) 1583 1863 0 0 1863 1417 0 1775 1417 0 0 0
Flt Permitted 0.950 0.953
Satd. Flow (perm) 1583 1863 0 0 1863 1417 0 1775 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 22 127
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 594 213 0 0 351 50 380 4 121 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 625 224 0 0 369 53 400 4 127 0 0 0
Lane Group Flow (vph) 625 224 0 0 369 53 0 404 127 0 0 0
v/c Ratio 0.93 0.17 0.84 0.15 1.03 0.31
Control Delay 40.3 1.0 53.1 19.5 94.0 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.3 1.0 53.1 19.5 94.0 8.1
Queue Length 50th (ft) 414 7 223 15 ~279 0
Queue Length 95th (ft) m#547 m15 311 44 #463 46
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 671 1304 540 427 391 411
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.17 0.68 0.12 1.03 0.31

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Existing
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1775 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1775 1417
Volume (vph) 594 213 0 0 351 50 380 4 121 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 625 224 0 0 369 53 400 4 127 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 17 0 0 99 0 0 0
Lane Group Flow (vph) 625 224 0 0 369 36 0 404 28 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 42.4 70.0 23.6 23.6 22.0 22.0
Effective Green, g (s) 42.4 70.0 23.6 23.6 22.0 22.0
Actuated g/C Ratio 0.42 0.70 0.24 0.24 0.22 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 671 1304 440 334 391 312
v/s Ratio Prot c0.39 0.12 c0.20
v/s Ratio Perm 0.03 0.23 0.02
v/c Ratio 0.93 0.17 0.84 0.11 1.03 0.09
Uniform Delay, d1 27.4 5.1 36.4 30.0 39.0 31.0
Progression Factor 0.87 0.17 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.1 0.0 13.1 0.1 54.3 0.6
Delay (s) 35.9 0.9 49.5 30.1 93.3 31.6
Level of Service D A D C F C
Approach Delay (s) 26.7 47.1 78.6 0.0
Approach LOS C D E A

Intersection Summary
HCM Average Control Delay 46.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Existing
8: Pala Rd (SR-76) & Pankey Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 349 27 1 434 7 14 0 1 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 367 28 1 457 7 15 0 1 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 464 396 612 848 198 647 858 232
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 464 396 612 848 198 647 858 232
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 96 100 100 100 100 100
cM capacity (veh/h) 1093 1159 377 297 810 355 292 770

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 0 245 151 1 305 160 16 0
Volume Left 0 0 0 1 0 0 15 0
Volume Right 0 0 28 0 0 7 1 0
cSH 1700 1700 1700 1159 1700 1700 391 1700
Volume to Capacity 0.00 0.14 0.09 0.00 0.18 0.09 0.04 0.00
Queue Length 95th (ft) 0 0 0 0 0 0 3 0
Control Delay (s) 0.0 0.0 0.0 8.1 0.0 0.0 14.6 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.0 14.6 0.0
Approach LOS B A

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 22.2% ICU Level of Service A
Analysis Period (min) 15
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PM Existing
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 13 280 365 8 8 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 14 295 384 8 8 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 393 711 388
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 393 711 388
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 98 98
cM capacity (veh/h) 1166 395 660

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 308 393 19
Volume Left 14 0 8
Volume Right 0 8 11
cSH 1166 1700 508
Volume to Capacity 0.01 0.23 0.04
Queue Length 95th (ft) 1 0 3
Control Delay (s) 0.5 0.0 12.4
Lane LOS A B
Approach Delay (s) 0.5 0.0 12.4
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 35.3% ICU Level of Service A
Analysis Period (min) 15

PM Existing
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 265 20 8 368 11 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 279 21 8 387 12 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 300 694 289
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 300 694 289
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 97 100
cM capacity (veh/h) 1261 406 750

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 300 396 14
Volume Left 0 8 12
Volume Right 21 0 2
cSH 1700 1261 437
Volume to Capacity 0.18 0.01 0.03
Queue Length 95th (ft) 0 1 2
Control Delay (s) 0.0 0.2 13.5
Lane LOS A B
Approach Delay (s) 0.0 0.2 13.5
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 35.8% ICU Level of Service A
Analysis Period (min) 15
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PM Existing
12: Pala Mesa Dr & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 13 24 46 329 165 27
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 14 25 48 346 174 28
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 631 188 202
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 631 188 202
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 97 97 96
cM capacity (veh/h) 429 854 1370

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 39 48 346 202
Volume Left 14 48 0 0
Volume Right 25 0 0 28
cSH 634 1370 1700 1700
Volume to Capacity 0.06 0.04 0.20 0.12
Queue Length 95th (ft) 5 3 0 0
Control Delay (s) 11.1 7.7 0.0 0.0
Lane LOS B A
Approach Delay (s) 11.1 0.9 0.0
Approach LOS B

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 27.3% ICU Level of Service A
Analysis Period (min) 15

PM Existing
13: Pala Mesa Dr & Wilt Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 2 1 0 8 2 16 0 3 6 18 10 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 1 0 8 2 17 0 3 6 19 11 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 19 1 39 41 1 41 33 11
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 19 1 39 41 1 41 33 11
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 100 100 99 98 99 100
cM capacity (veh/h) 1598 1622 951 845 1084 950 854 1071

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 3 27 9 31
Volume Left 2 8 0 19
Volume Right 0 17 6 1
cSH 1598 1622 991 918
Volume to Capacity 0.00 0.01 0.01 0.03
Queue Length 95th (ft) 0 0 1 3
Control Delay (s) 4.8 2.3 8.7 9.1
Lane LOS A A A A
Approach Delay (s) 4.8 2.3 8.7 9.1
Approach LOS A A

Intersection Summary
Average Delay 6.2
Intersection Capacity Utilization 18.3% ICU Level of Service A
Analysis Period (min) 15
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PM Existing
14: Stewart Canyon Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 8 3 18 19 1 28 21 259 12 12 168 19
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 8 3 19 20 1 29 22 273 13 13 177 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 559 542 187 546 545 279 197 285
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 559 542 187 546 545 279 197 285
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 98 99 98 95 100 96 98 99
cM capacity (veh/h) 414 436 855 428 434 760 1376 1277

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 31 51 22 285 13 197
Volume Left 8 20 22 0 13 0
Volume Right 19 29 0 13 0 20
cSH 613 574 1376 1700 1277 1700
Volume to Capacity 0.05 0.09 0.02 0.17 0.01 0.12
Queue Length 95th (ft) 4 7 1 0 1 0
Control Delay (s) 11.2 11.9 7.7 0.0 7.8 0.0
Lane LOS B B A A
Approach Delay (s) 11.2 11.9 0.6 0.5
Approach LOS B B

Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 30.5% ICU Level of Service A
Analysis Period (min) 15

PM Existing
15: Reche Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 205 176 210 79 53 152
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 216 185 221 83 56 160
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 661 136 216
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 661 136 216
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 40 80 84
cM capacity (veh/h) 358 913 1354

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 401 221 83 216
Volume Left 216 221 0 0
Volume Right 185 0 0 160
cSH 497 1354 1700 1700
Volume to Capacity 0.81 0.16 0.05 0.13
Queue Length 95th (ft) 191 15 0 0
Control Delay (s) 35.9 8.2 0.0 0.0
Lane LOS E A
Approach Delay (s) 35.9 5.9 0.0
Approach LOS E

Intersection Summary
Average Delay 17.6
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15

Campus Park Traffic Impact Study Appendix Page 244 of 940



PM Existing
16: Reche Rd & Tecalote Dr HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 381 21 0 369 17 3
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 401 22 0 388 18 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 423 801 412
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 423 801 412
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 95 100
cM capacity (veh/h) 1136 354 640

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 423 388 21
Volume Left 0 0 18
Volume Right 22 0 3
cSH 1700 1136 379
Volume to Capacity 0.25 0.00 0.06
Queue Length 95th (ft) 0 0 4
Control Delay (s) 0.0 0.0 15.0
Lane LOS C
Approach Delay (s) 0.0 0.0 15.0
Approach LOS C

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 31.3% ICU Level of Service A
Analysis Period (min) 15

PM Existing
17: Reche Rd & Wilt Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 424 27 14 383 28 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 446 28 15 403 29 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 475 893 461
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 475 893 461
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 90 99
cM capacity (veh/h) 1087 308 601

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 475 418 34
Volume Left 0 15 29
Volume Right 28 0 4
cSH 1700 1087 328
Volume to Capacity 0.28 0.01 0.10
Queue Length 95th (ft) 0 1 9
Control Delay (s) 0.0 0.4 17.2
Lane LOS A C
Approach Delay (s) 0.0 0.4 17.2
Approach LOS C

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 41.5% ICU Level of Service A
Analysis Period (min) 15
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PM Existing
18: Reche Rd & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBT SBT
Lane Configurations
Volume (vph) 6 428 40 343 3 1
Turn Type Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8
Detector Phases 4 4 8 8 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 46.0 46.0 46.0 46.0 22.0 22.0
Total Split (%) 51.1% 51.1% 51.1% 51.1% 24.4% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min
Act Effct Green (s) 19.1 19.1 19.1 19.1 9.4 5.9
Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.20 0.13
v/c Ratio 0.02 0.76 0.24 0.51 0.45 0.00
Control Delay 8.5 18.8 13.0 12.7 21.3 25.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.5 18.8 13.0 12.7 21.3 25.0
LOS A B B B C C
Approach Delay 18.7 12.8 21.3 25.0
Approach LOS B B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 47.1
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 16.9 Intersection LOS: B
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     18: Reche Rd & Gird Rd

PM Existing
18: Reche Rd & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 50 0 50 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.970 0.992 0.968
Flt Protected 0.950 0.950 0.964
Satd. Flow (prot) 1583 1807 0 1583 1848 0 0 1738 0 0 1863 0
Flt Permitted 0.423 0.261 0.964
Satd. Flow (perm) 705 1807 0 435 1848 0 0 1738 0 0 1863 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18 4 16
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 6958 6851 1674 1091
Travel Time (s) 158.1 155.7 38.0 24.8
Volume (vph) 6 428 105 40 343 18 113 3 36 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 6 451 111 42 361 19 119 3 38 0 1 0
Lane Group Flow (vph) 6 562 0 42 380 0 0 160 0 0 1 0
v/c Ratio 0.02 0.76 0.24 0.51 0.45 0.00
Control Delay 8.5 18.8 13.0 12.7 21.3 25.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.5 18.8 13.0 12.7 21.3 25.0
Queue Length 50th (ft) 1 111 7 67 32 0
Queue Length 95th (ft) 6 242 27 148 99 5
Internal Link Dist (ft) 6878 6771 1594 1011
Turn Bay Length (ft) 50 50
Base Capacity (vph) 429 1107 265 1126 587 585
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.51 0.16 0.34 0.27 0.00

Intersection Summary
Area Type: Other
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PM Existing
18: Reche Rd & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 0.97 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1583 1808 1583 1849 1738 1863
Flt Permitted 0.44 1.00 0.25 1.00 0.96 1.00
Satd. Flow (perm) 739 1808 424 1849 1738 1863
Volume (vph) 6 428 105 40 343 18 113 3 36 0 1 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 6 451 111 42 361 19 119 3 38 0 1 0
RTOR Reduction (vph) 0 11 0 0 2 0 0 13 0 0 0 0
Lane Group Flow (vph) 6 551 0 42 378 0 0 147 0 0 1 0
Turn Type Perm Perm Split Split
Protected Phases 4 8 2 2 6 6
Permitted Phases 4 8
Actuated Green, G (s) 19.1 19.1 19.1 19.1 9.4 5.9
Effective Green, g (s) 19.1 19.1 19.1 19.1 9.4 5.9
Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.20 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 304 744 175 761 352 237
v/s Ratio Prot c0.31 0.20 c0.08 c0.00
v/s Ratio Perm 0.01 0.10
v/c Ratio 0.02 0.74 0.24 0.50 0.42 0.00
Uniform Delay, d1 8.1 11.6 8.9 10.1 16.1 17.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 4.0 0.7 0.5 0.8 0.0
Delay (s) 8.1 15.5 9.6 10.6 16.9 17.7
Level of Service A B A B B B
Approach Delay (s) 15.5 10.5 16.9 17.7
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 13.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 46.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

PM Existing
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 181 688 32 217 970 20
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 3
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 8.0
Total Split (s) 29.0 0.0 8.0 29.0 83.0 83.0 19.0 10.0
Total Split (%) 24.2% 0.0% 6.7% 24.2% 69.2% 69.2% 16% 8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None
Act Effct Green (s) 22.3 116.0 4.0 30.3 77.7 77.7
Actuated g/C Ratio 0.19 1.00 0.03 0.26 0.67 0.67
v/c Ratio 0.63 0.51 0.53 0.61 0.96 0.02
Control Delay 56.4 1.4 85.2 46.0 39.8 7.1
Queue Delay 0.0 0.0 0.0 0.0 3.5 0.0
Total Delay 56.4 1.4 85.2 46.0 43.4 7.1
LOS E A F D D A
Approach Delay 12.9 51.1 42.7
Approach LOS B D D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 116
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 31.4 Intersection LOS: C
Intersection Capacity Utilization 84.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395
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PM Existing
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 130 210 100
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1863 1417 1583 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1863 1417 1583 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 434 4960 1035
Travel Time (s) 9.9 112.7 23.5
Volume (vph) 181 688 32 217 970 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 191 724 34 228 1021 21
Lane Group Flow (vph) 191 724 34 228 1021 21
v/c Ratio 0.63 0.51 0.53 0.61 0.96 0.02
Control Delay 56.4 1.4 85.2 46.0 39.8 7.1
Queue Delay 0.0 0.0 0.0 0.0 3.5 0.0
Total Delay 56.4 1.4 85.2 46.0 43.4 7.1
Queue Length 50th (ft) 144 16 26 153 700 5
Queue Length 95th (ft) m184 19 #76 240 #1059 14
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 342 1417 64 405 1082 1273
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 33 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.51 0.53 0.56 0.97 0.02

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

PM Existing
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 1583 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 1583 1863
Volume (vph) 181 688 32 217 970 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 191 724 34 228 1021 21
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 191 724 34 228 1021 21
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 3
Actuated Green, G (s) 22.3 115.9 4.0 26.3 77.6 77.6
Effective Green, g (s) 22.3 115.9 4.0 26.3 77.6 77.6
Actuated g/C Ratio 0.19 1.00 0.03 0.23 0.67 0.67
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 305 1417 64 370 1060 1247
v/s Ratio Prot c0.12 0.02 c0.12 c0.64 0.01
v/s Ratio Perm c0.51 0.04
v/c Ratio 0.63 0.51 0.53 0.62 0.96 0.02
Uniform Delay, d1 43.0 0.0 55.0 40.3 17.8 6.4
Progression Factor 1.11 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 1.1 8.2 3.0 19.2 0.0
Delay (s) 51.1 1.1 63.2 43.3 37.1 6.4
Level of Service D A E D D A
Approach Delay (s) 11.5 45.9 36.4
Approach LOS B D D

Intersection Summary
HCM Average Control Delay 27.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 115.9 Sum of lost time (s) 4.0
Intersection Capacity Utilization 84.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 1096 44 314 2 557
Turn Type Prot custom
Protected Phases 2 3 1 2 4 1 4 3
Permitted Phases 4
Detector Phases 2 3 1 2 4 1 4
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 8.0
Total Split (s) 91.0 19.0 83.0 10.0 29.0 8.0
Total Split (%) 75.8% 15.8% 69.2% 8.3% 24.2% 7%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None
Act Effct Green (s) 85.7 12.3 77.7 6.0 22.3
Actuated g/C Ratio 0.74 0.11 0.67 0.05 0.19
v/c Ratio 0.91 0.28 0.27 0.11 0.79
Control Delay 12.7 52.2 8.7 57.1 11.9
Queue Delay 14.2 0.0 0.0 0.5 0.0
Total Delay 26.8 52.2 8.7 57.6 11.9
LOS C D A E B
Approach Delay 26.8 14.0 12.7
Approach LOS C B B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 116
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 20.9 Intersection LOS: C
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps

PM Existing
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 285 0 0 0 0 200
Storage Lanes 0 0 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.990 0.850
Flt Protected 0.950 0.962
Satd. Flow (prot) 0 1844 0 1583 1863 0 0 0 0 0 1792 1417
Flt Permitted 0.950 0.962
Satd. Flow (perm) 0 1844 0 1583 1863 0 0 0 0 0 1792 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 586
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 434 744 972 897
Travel Time (s) 9.9 16.9 22.1 20.4
Volume (vph) 0 1096 85 44 314 0 0 0 0 8 2 557
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1154 89 46 331 0 0 0 0 8 2 586
Lane Group Flow (vph) 0 1243 0 46 331 0 0 0 0 0 10 586
v/c Ratio 0.91 0.28 0.27 0.11 0.79
Control Delay 12.7 52.2 8.7 57.1 11.9
Queue Delay 14.2 0.0 0.0 0.5 0.0
Total Delay 26.8 52.2 8.7 57.6 11.9
Queue Length 50th (ft) 201 33 98 8 0
Queue Length 95th (ft) m335 70 143 26 125
Internal Link Dist (ft) 354 664 892 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 1364 205 1273 93 766
Starvation Cap Reductn 139 0 0 0 0
Spillback Cap Reductn 105 0 0 20 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.01 0.22 0.26 0.14 0.77

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Existing
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1845 1583 1863 1791 1417
Flt Permitted 1.00 0.95 1.00 0.96 1.00
Satd. Flow (perm) 1845 1583 1863 1791 1417
Volume (vph) 0 1096 85 44 314 0 0 0 0 8 2 557
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1154 89 46 331 0 0 0 0 8 2 586
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 0 473
Lane Group Flow (vph) 0 1241 0 46 331 0 0 0 0 0 10 113
Turn Type Prot Split custom
Protected Phases 2 3 1 2 4 4 1 4
Permitted Phases 4
Actuated Green, G (s) 85.6 12.3 77.6 6.0 22.3
Effective Green, g (s) 85.6 12.3 77.6 6.0 22.3
Actuated g/C Ratio 0.74 0.11 0.67 0.05 0.19
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1363 168 1247 93 273
v/s Ratio Prot c0.67 0.03 0.18 0.01 c0.08
v/s Ratio Perm
v/c Ratio 0.91 0.27 0.27 0.11 0.41
Uniform Delay, d1 12.1 47.7 7.7 52.4 41.1
Progression Factor 0.49 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.9 0.1 0.5 1.0
Delay (s) 10.3 48.6 7.8 52.9 42.1
Level of Service B D A D D
Approach Delay (s) 10.3 12.8 0.0 42.3
Approach LOS B B A D

Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 115.9 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

PM Existing
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 901 187 164 2 77
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 80.0 100.0 20.0 20.0 20.0
Total Split (%) 66.7% 83.3% 16.7% 16.7% 16.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 66.2 84.1 13.6 13.9 13.9
Actuated g/C Ratio 0.62 0.79 0.13 0.13 0.13
v/c Ratio 0.96 0.13 0.74 0.76 0.32
Control Delay 41.4 2.9 66.7 69.7 14.1
Queue Delay 7.8 0.0 0.0 0.0 0.0
Total Delay 49.2 2.9 66.7 69.7 14.1
LOS D A E E B
Approach Delay 41.3 66.7 52.3
Approach LOS D E D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 106.5
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 45.9 Intersection LOS: D
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps
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PM Existing
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 0 0 0 0 200 0 0
Storage Lanes 1 0 0 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.998 0.850
Flt Protected 0.950 0.953
Satd. Flow (prot) 1583 1863 0 0 1859 0 0 1775 1417 0 0 0
Flt Permitted 0.950 0.953
Satd. Flow (perm) 1583 1863 0 0 1859 0 0 1775 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 81
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 744 1271 1082 1005
Travel Time (s) 16.9 28.9 24.6 22.8
Volume (vph) 901 187 0 0 164 3 166 2 77 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 948 197 0 0 173 3 175 2 81 0 0 0
Lane Group Flow (vph) 948 197 0 0 176 0 0 177 81 0 0 0
v/c Ratio 0.96 0.13 0.74 0.76 0.32
Control Delay 41.4 2.9 66.7 69.7 14.1
Queue Delay 7.8 0.0 0.0 0.0 0.0
Total Delay 49.2 2.9 66.7 69.7 14.1
Queue Length 50th (ft) 624 28 132 134 0
Queue Length 95th (ft) #970 43 #228 #240 46
Internal Link Dist (ft) 664 1191 1002 925
Turn Bay Length (ft) 300 200
Base Capacity (vph) 1043 1517 285 273 286
Starvation Cap Reductn 79 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.98 0.13 0.62 0.65 0.28

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1858 1775 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1858 1775 1417
Volume (vph) 901 187 0 0 164 3 166 2 77 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 948 197 0 0 173 3 175 2 81 0 0 0
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 70 0 0 0
Lane Group Flow (vph) 948 197 0 0 175 0 0 177 11 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 66.2 84.1 13.9 13.9 13.9
Effective Green, g (s) 66.2 84.1 13.9 13.9 13.9
Actuated g/C Ratio 0.62 0.79 0.13 0.13 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 989 1478 244 233 186
v/s Ratio Prot c0.60 0.11 c0.09
v/s Ratio Perm 0.10 0.01
v/c Ratio 0.96 0.13 0.72 0.76 0.06
Uniform Delay, d1 18.6 2.5 44.2 44.4 40.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.1 0.0 9.7 13.3 0.1
Delay (s) 37.7 2.6 53.8 57.7 40.4
Level of Service D A D E D
Approach Delay (s) 31.7 53.8 52.3 0.0
Approach LOS C D D A

Intersection Summary
HCM Average Control Delay 37.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing
22: Stewart Canyon Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Yield Free Free
Grade 0% 0% 0%
Volume (veh/h) 17 3 4 0 0 36
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 18 3 4 0 0 38
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 27 19 38
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 27 19 38
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 98 100 100
cM capacity (veh/h) 985 1059 1572

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 21 4 38
Volume Left 18 4 0
Volume Right 3 0 38
cSH 995 1572 1700
Volume to Capacity 0.02 0.00 0.02
Queue Length 95th (ft) 2 0 0
Control Delay (s) 8.7 7.3 0.0
Lane LOS A A
Approach Delay (s) 8.7 7.3 0.0
Approach LOS A

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 13.3% ICU Level of Service A
Analysis Period (min) 15

PM Existing
30: Pala Rd (SR-76) & Melrose Dr Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBR ø2 ø6
Lane Configurations
Volume (vph) 4 1464 360 44 834 1 246 45
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov
Protected Phases 7 4 5 3 8 1 5 2 3 2 6
Permitted Phases 4 8
Detector Phases 7 4 5 3 8 1 5 2 3
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 20.0
Total Split (s) 8.0 48.0 14.0 8.0 48.0 8.0 14.0 34.0 26.0 20.0
Total Split (%) 8.9% 53.3% 15.6% 8.9% 53.3% 8.9% 15.6% 37.8% 29% 22%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Max Max
Act Effct Green (s) 4.1 40.7 54.4 4.0 45.3 50.1 9.6 36.2
Actuated g/C Ratio 0.04 0.48 0.64 0.05 0.53 0.55 0.11 0.42
v/c Ratio 0.06 0.91 0.36 0.32 0.47 0.00 0.74 0.07
Control Delay 44.8 29.7 1.8 47.9 13.4 6.0 52.4 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.8 29.7 1.8 47.9 13.4 6.0 52.4 0.2
LOS D C A D B A D A
Approach Delay 24.3 15.1
Approach LOS C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 84.9
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 23.5 Intersection LOS: C
Intersection Capacity Utilization 55.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     30: Pala Rd (SR-76) & Melrose Dr
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PM Existing
30: Pala Rd (SR-76) & Melrose Dr Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 500 500 500 500 400 400 200 0
Storage Lanes 1 1 2 1 2 1 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1667 1863 0
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1667 1863 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 379 1 104
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1330 646 1034 733
Travel Time (s) 30.2 14.7 23.5 16.7
Volume (vph) 4 1464 360 44 834 1 246 0 45 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 4 1541 379 46 878 1 259 0 47 0 0 0
Lane Group Flow (vph) 4 1541 379 46 878 1 259 0 47 0 0 0
v/c Ratio 0.06 0.91 0.36 0.32 0.47 0.00 0.74 0.07
Control Delay 44.8 29.7 1.8 47.9 13.4 6.0 52.4 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.8 29.7 1.8 47.9 13.4 6.0 52.4 0.2
Queue Length 50th (ft) 2 398 0 13 136 0 74 0
Queue Length 95th (ft) 13 #523 29 30 223 2 #130 1
Internal Link Dist (ft) 1250 566 954 653
Turn Bay Length (ft) 500 500 500 500 400 400
Base Capacity (vph) 70 1774 1035 143 1963 778 365 654
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.87 0.37 0.32 0.45 0.00 0.71 0.07

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing
30: Pala Rd (SR-76) & Melrose Dr HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 3072 3539 1417 3072 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 3072 3539 1417 3072 1417
Volume (vph) 4 1464 360 44 834 1 246 0 45 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 4 1541 379 46 878 1 259 0 47 0 0 0
RTOR Reduction (vph) 0 0 160 0 0 0 0 0 29 0 0 0
Lane Group Flow (vph) 4 1541 219 46 878 1 259 0 18 0 0 0
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Actuated Green, G (s) 0.8 43.1 52.7 3.0 45.3 46.1 9.6 35.5
Effective Green, g (s) 0.8 43.1 52.7 3.0 45.3 46.1 9.6 35.5
Actuated g/C Ratio 0.01 0.47 0.58 0.03 0.50 0.50 0.11 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 14 1669 879 101 1754 777 323 550
v/s Ratio Prot 0.00 c0.44 0.03 c0.01 0.25 0.00 c0.08 c0.01
v/s Ratio Perm 0.13 0.00
v/c Ratio 0.29 0.92 0.25 0.46 0.50 0.00 0.80 0.03
Uniform Delay, d1 45.0 22.6 9.6 43.4 15.5 11.2 40.0 17.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.9 9.0 0.1 3.2 0.2 0.0 13.3 0.0
Delay (s) 56.0 31.6 9.7 46.6 15.7 11.2 53.3 17.3
Level of Service E C A D B B D B
Approach Delay (s) 27.3 17.2 47.8 0.0
Approach LOS C B D A

Intersection Summary
HCM Average Control Delay 26.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 91.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing
31: Pala Rd (SR-76) & E Vista Way Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Configurations
Volume (vph) 70 981 375 693 62 348 68
Turn Type Prot Prot Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2
Detector Phases 7 4 3 8 2 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 9.0 41.0 18.0 50.0 21.0 21.0 20.0
Total Split (%) 9.0% 41.0% 18.0% 50.0% 21.0% 21.0% 20.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max Max
Act Effct Green (s) 5.0 37.0 14.0 46.0 17.0 17.0 16.0
Actuated g/C Ratio 0.05 0.37 0.14 0.46 0.17 0.17 0.16
v/c Ratio 0.94 0.96 0.92 0.87 0.84 0.67 0.44
Control Delay 134.9 48.1 70.6 37.3 65.1 10.9 33.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 134.9 48.1 70.6 37.3 65.1 10.9 33.0
LOS F D E D E B C
Approach Delay 52.9 48.8 33.2 33.0
Approach LOS D D C C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 46.8 Intersection LOS: D
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     31: Pala Rd (SR-76) & E Vista Way

PM Existing
31: Pala Rd (SR-76) & E Vista Way Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 150 450 0 0 200 0 0
Storage Lanes 1 0 2 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.975 0.997 0.850 0.939
Flt Protected 0.950 0.950 0.964 0.999
Satd. Flow (prot) 1583 3451 0 3072 1857 0 0 1796 1417 0 1747 0
Flt Permitted 0.950 0.950 0.964 0.999
Satd. Flow (perm) 1583 3451 0 3072 1857 0 0 1796 1417 0 1747 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 1 366 35
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 710 526 797 552
Travel Time (s) 16.1 12.0 18.1 12.5
Volume (vph) 70 981 199 375 693 15 182 62 348 3 68 58
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 74 1033 209 395 729 16 192 65 366 3 72 61
Lane Group Flow (vph) 74 1242 0 395 745 0 0 257 366 0 136 0
v/c Ratio 0.94 0.96 0.92 0.87 0.84 0.67 0.44
Control Delay 134.9 48.1 70.6 37.3 65.1 10.9 33.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 134.9 48.1 70.6 37.3 65.1 10.9 33.0
Queue Length 50th (ft) 48 394 129 414 160 0 58
Queue Length 95th (ft) #138 #546 #218 #649 #295 88 117
Internal Link Dist (ft) 630 446 717 472
Turn Bay Length (ft) 300 450 200
Base Capacity (vph) 79 1294 430 855 305 545 309
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.94 0.96 0.92 0.87 0.84 0.67 0.44

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing
31: Pala Rd (SR-76) & E Vista Way HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (prot) 1583 3450 3072 1857 1796 1417 1748
Flt Permitted 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (perm) 1583 3450 3072 1857 1796 1417 1748
Volume (vph) 70 981 199 375 693 15 182 62 348 3 68 58
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 74 1033 209 395 729 16 192 65 366 3 72 61
RTOR Reduction (vph) 0 17 0 0 1 0 0 0 304 0 29 0
Lane Group Flow (vph) 74 1225 0 395 744 0 0 257 62 0 107 0
Turn Type Prot Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 2
Actuated Green, G (s) 5.0 37.0 14.0 46.0 17.0 17.0 16.0
Effective Green, g (s) 5.0 37.0 14.0 46.0 17.0 17.0 16.0
Actuated g/C Ratio 0.05 0.37 0.14 0.46 0.17 0.17 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 79 1277 430 854 305 241 280
v/s Ratio Prot 0.05 c0.36 c0.13 0.40 c0.14 c0.06
v/s Ratio Perm 0.04
v/c Ratio 0.94 0.96 0.92 0.87 0.84 0.26 0.38
Uniform Delay, d1 47.3 30.8 42.4 24.3 40.2 36.0 37.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 79.2 16.2 24.3 9.7 23.7 2.6 3.9
Delay (s) 126.5 47.0 66.7 34.1 63.9 38.6 41.5
Level of Service F D E C E D D
Approach Delay (s) 51.4 45.4 49.0 41.5
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 48.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

PM Existing
32: Pala Rd (SR-76) & North River Rd Timings

LOS Engineering

Lane Group EBL EBT WBT SBL SBR
Lane Configurations
Volume (vph) 37 1268 931 187 162
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Detector Phases 7 4 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 8.0 70.0 62.0 20.0 20.0
Total Split (%) 8.9% 77.8% 68.9% 22.2% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Max Max
Act Effct Green (s) 4.0 64.8 60.0 16.0 16.0
Actuated g/C Ratio 0.04 0.73 0.68 0.18 0.18
v/c Ratio 0.57 0.98 0.88 0.69 0.43
Control Delay 74.3 33.8 22.8 48.7 9.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 74.3 33.8 22.8 48.7 9.1
LOS E C C D A
Approach Delay 35.0 22.8 30.3
Approach LOS C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 88.8
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 29.7 Intersection LOS: C
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     32: Pala Rd (SR-76) & North River Rd

Campus Park Traffic Impact Study Appendix Page 255 of 940



PM Existing
32: Pala Rd (SR-76) & North River Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 150 0 50 0
Storage Lanes 1 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.986 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1863 1837 0 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1863 1837 0 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 13 171
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 1356 1400 1286
Travel Time (s) 30.8 31.8 29.2
Volume (vph) 37 1268 931 108 187 162
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 39 1335 980 114 197 171
Lane Group Flow (vph) 39 1335 1094 0 197 171
v/c Ratio 0.57 0.98 0.88 0.69 0.43
Control Delay 74.3 33.8 22.8 48.7 9.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 74.3 33.8 22.8 48.7 9.1
Queue Length 50th (ft) 22 591 482 106 0
Queue Length 95th (ft) #70 #1029 #836 #201 54
Internal Link Dist (ft) 1276 1320 1206
Turn Bay Length (ft) 150 50
Base Capacity (vph) 69 1366 1246 285 396
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.57 0.98 0.88 0.69 0.43

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing
32: Pala Rd (SR-76) & North River Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1837 1583 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1837 1583 1417
Volume (vph) 37 1268 931 108 187 162
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 39 1335 980 114 197 171
RTOR Reduction (vph) 0 0 4 0 0 141
Lane Group Flow (vph) 39 1335 1090 0 197 30
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 2.4 66.4 60.0 16.0 16.0
Effective Green, g (s) 2.4 66.4 60.0 16.0 16.0
Actuated g/C Ratio 0.03 0.73 0.66 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 42 1368 1219 280 251
v/s Ratio Prot 0.02 c0.72 0.59 c0.12
v/s Ratio Perm 0.02
v/c Ratio 0.93 0.98 0.89 0.70 0.12
Uniform Delay, d1 43.9 11.2 12.6 35.0 31.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 109.9 18.6 8.7 13.8 1.0
Delay (s) 153.8 29.9 21.2 48.8 32.3
Level of Service F C C D C
Approach Delay (s) 33.4 21.2 41.1
Approach LOS C C D

Intersection Summary
HCM Average Control Delay 29.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 90.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing
33: Pala Rd (SR-76) & Olive Hill Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 90 1297 215 905 74 81 318 120 60
Turn Type Prot Prot Perm Perm Split
Protected Phases 7 4 3 8 2 6 6
Permitted Phases 8 2
Detector Phases 7 4 3 8 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 17.0 42.0 17.0 42.0 42.0 21.0 21.0 20.0 20.0
Total Split (%) 17.0% 42.0% 17.0% 42.0% 42.0% 21.0% 21.0% 20.0% 20.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Max Max Max Max
Act Effct Green (s) 10.7 38.0 13.0 42.5 42.5 17.0 17.0 16.0 16.0
Actuated g/C Ratio 0.10 0.38 0.13 0.42 0.42 0.17 0.17 0.16 0.16
v/c Ratio 0.57 1.05 1.10 0.63 0.12 0.52 0.67 0.50 0.43
Control Delay 56.0 71.0 133.3 26.2 5.3 44.5 13.5 45.9 28.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.0 71.0 133.3 26.2 5.3 44.5 13.5 45.9 28.9
LOS E E F C A D B D C
Approach Delay 70.1 44.1 23.5 37.1
Approach LOS E D C D

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.10
Intersection Signal Delay: 51.8 Intersection LOS: D
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     33: Pala Rd (SR-76) & Olive Hill Rd

PM Existing
33: Pala Rd (SR-76) & Olive Hill Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 200 0 150 150 0
Storage Lanes 1 0 1 1 0 1 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.995 0.850 0.850 0.921
Flt Protected 0.950 0.950 0.977 0.950
Satd. Flow (prot) 1583 3522 0 1583 3539 1417 0 1820 1417 1583 1716 0
Flt Permitted 0.950 0.950 0.977 0.950
Satd. Flow (perm) 1583 3522 0 1583 3539 1417 0 1820 1417 1583 1716 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 78 310 48
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 585 663 961 1186
Travel Time (s) 13.3 15.1 21.8 27.0
Volume (vph) 90 1297 45 215 905 74 71 81 318 120 60 67
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 95 1365 47 226 953 78 75 85 335 126 63 71
Lane Group Flow (vph) 95 1412 0 226 953 78 0 160 335 126 134 0
v/c Ratio 0.57 1.05 1.10 0.63 0.12 0.52 0.67 0.50 0.43
Control Delay 56.0 71.0 133.3 26.2 5.3 44.5 13.5 45.9 28.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.0 71.0 133.3 26.2 5.3 44.5 13.5 45.9 28.9
Queue Length 50th (ft) 58 ~521 ~164 258 0 94 14 74 49
Queue Length 95th (ft) 109 #658 #312 340 29 160 103 133 107
Internal Link Dist (ft) 505 583 881 1106
Turn Bay Length (ft) 250 250 200 150 150
Base Capacity (vph) 198 1341 206 1505 647 309 498 253 315
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 1.05 1.10 0.63 0.12 0.52 0.67 0.50 0.43

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing
33: Pala Rd (SR-76) & Olive Hill Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 1.00
Satd. Flow (prot) 1583 3522 1583 3539 1417 1820 1417 1583 1715
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 1.00
Satd. Flow (perm) 1583 3522 1583 3539 1417 1820 1417 1583 1715
Volume (vph) 90 1297 45 215 905 74 71 81 318 120 60 67
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 95 1365 47 226 953 78 75 85 335 126 63 71
RTOR Reduction (vph) 0 2 0 0 0 45 0 0 258 0 40 0
Lane Group Flow (vph) 95 1410 0 226 953 33 0 160 77 126 94 0
Turn Type Prot Prot Perm Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 2
Actuated Green, G (s) 9.3 38.8 13.0 42.5 42.5 17.0 17.0 16.0 16.0
Effective Green, g (s) 9.3 38.8 13.0 42.5 42.5 17.0 17.0 16.0 16.0
Actuated g/C Ratio 0.09 0.38 0.13 0.42 0.42 0.17 0.17 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 146 1356 204 1492 597 307 239 251 272
v/s Ratio Prot 0.06 c0.40 c0.14 c0.27 c0.09 c0.08 0.05
v/s Ratio Perm 0.02 0.05
v/c Ratio 0.65 1.04 1.11 0.64 0.06 0.52 0.32 0.50 0.34
Uniform Delay, d1 44.2 31.0 43.9 23.1 17.3 38.2 36.8 38.8 37.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.9 35.3 94.9 0.9 0.0 6.2 3.6 7.0 3.4
Delay (s) 54.1 66.3 138.8 24.0 17.3 44.4 40.4 45.8 41.2
Level of Service D E F C B D D D D
Approach Delay (s) 65.6 44.2 41.7 43.4
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 52.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 100.8 Sum of lost time (s) 20.0
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

PM Existing
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 867 799 774 106 113 432
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 38.0 69.0 31.0 31.0 21.0 38.0
Total Split (%) 42.2% 76.7% 34.4% 34.4% 23.3% 42.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 29.7 56.9 23.2 23.2 17.3 51.1
Actuated g/C Ratio 0.36 0.69 0.28 0.28 0.21 0.62
v/c Ratio 0.83 0.65 0.82 0.23 0.18 0.29
Control Delay 31.6 9.7 35.7 6.4 30.7 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.6 9.7 35.7 6.4 30.7 8.4
LOS C A D A C A
Approach Delay 21.1 32.1 13.0
Approach LOS C C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 82.4
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 22.8 Intersection LOS: C
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd
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PM Existing
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 500 300 500 0
Storage Lanes 2 1 2 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 1863 3539 1417 3072 2493
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 1863 3539 1417 3072 2493
Right Turn on Red Yes No
Satd. Flow (RTOR) 112
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 565 451 1333
Travel Time (s) 12.8 10.3 30.3
Volume (vph) 867 799 774 106 113 432
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 913 841 815 112 119 455
Lane Group Flow (vph) 913 841 815 112 119 455
v/c Ratio 0.83 0.65 0.82 0.23 0.18 0.29
Control Delay 31.6 9.7 35.7 6.4 30.7 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.6 9.7 35.7 6.4 30.7 8.4
Queue Length 50th (ft) 232 203 220 0 29 63
Queue Length 95th (ft) 308 304 291 37 53 92
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 1212 1346 1117 524 646 1591
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.62 0.73 0.21 0.18 0.29

Intersection Summary
Area Type: Other

PM Existing
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 3539 1417 3072 2493
Volume (vph) 867 799 774 106 113 432
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 913 841 815 112 119 455
RTOR Reduction (vph) 0 0 0 80 0 0
Lane Group Flow (vph) 913 841 815 32 119 455
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 29.7 56.9 23.2 23.2 17.3 47.0
Effective Green, g (s) 29.7 56.9 23.2 23.2 17.3 47.0
Actuated g/C Ratio 0.36 0.69 0.28 0.28 0.21 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1110 1290 999 400 647 1547
v/s Ratio Prot c0.30 0.45 c0.23 0.04 c0.11
v/s Ratio Perm 0.02 0.08
v/c Ratio 0.82 0.65 0.82 0.08 0.18 0.29
Uniform Delay, d1 23.9 7.1 27.5 21.7 26.7 9.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 1.2 5.2 0.1 0.6 0.1
Delay (s) 28.9 8.3 32.7 21.7 27.3 9.2
Level of Service C A C C C A
Approach Delay (s) 19.0 31.4 12.9
Approach LOS B C B

Intersection Summary
HCM Average Control Delay 21.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 82.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing
35: Reche Rd & Live Oak Park Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 37 371 463 43 42 45
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 39 391 487 45 44 47
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 533 978 510
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 533 978 510
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 83 92
cM capacity (veh/h) 1035 267 563

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 39 391 533 92
Volume Left 39 0 0 44
Volume Right 0 0 45 47
cSH 1035 1700 1700 367
Volume to Capacity 0.04 0.23 0.31 0.25
Queue Length 95th (ft) 3 0 0 24
Control Delay (s) 8.6 0.0 0.0 18.0
Lane LOS A C
Approach Delay (s) 0.8 0.0 18.0
Approach LOS C

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 46.0% ICU Level of Service A
Analysis Period (min) 15

PM Existing
36: Reche Rd & Green Canyon Norte Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBT
Lane Configurations
Volume (vph) 1 410 68 429 61 2 0
Turn Type Prot Prot Split
Protected Phases 7 4 3 8 2 2 6
Permitted Phases
Detector Phases 7 4 3 8 2 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 8.0 37.0 12.0 41.0 21.0 21.0 20.0
Total Split (%) 8.9% 41.1% 13.3% 45.6% 23.3% 23.3% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max None
Act Effct Green (s) 4.3 18.4 7.2 23.4 18.8 18.8 6.1
Actuated g/C Ratio 0.07 0.34 0.13 0.44 0.35 0.35 0.10
v/c Ratio 0.01 0.75 0.36 0.56 0.12 0.08 0.06
Control Delay 34.0 24.2 32.9 14.1 20.1 8.8 24.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.0 24.2 32.9 14.1 20.1 8.8 24.5
LOS C C C B C A C
Approach Delay 24.2 16.6 15.2 24.5
Approach LOS C B B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 53.6
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 19.8 Intersection LOS: B
Intersection Capacity Utilization 46.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     36: Reche Rd & Green Canyon Norte
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PM Existing
36: Reche Rd & Green Canyon Norte Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 150 0 150 0 150 0 0 0
Storage Lanes 1 0 1 0 1 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.986 0.998 0.856 0.919
Flt Protected 0.950 0.950 0.950 0.980
Satd. Flow (prot) 1583 1837 0 1583 1859 0 1583 1595 0 0 1678 0
Flt Permitted 0.950 0.950 0.950 0.980
Satd. Flow (perm) 1583 1837 0 1583 1859 0 1583 1595 0 0 1678 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 1 47 6
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 973 4892 1501 1367
Travel Time (s) 22.1 111.2 34.1 31.1
Volume (vph) 1 410 43 68 429 6 61 2 45 4 0 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1 432 45 72 452 6 64 2 47 4 0 6
Lane Group Flow (vph) 1 477 0 72 458 0 64 49 0 0 10 0
v/c Ratio 0.01 0.75 0.36 0.56 0.12 0.08 0.06
Control Delay 34.0 24.2 32.9 14.1 20.1 8.8 24.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.0 24.2 32.9 14.1 20.1 8.8 24.5
Queue Length 50th (ft) 0 136 22 80 15 1 1
Queue Length 95th (ft) 5 286 76 247 60 28 17
Internal Link Dist (ft) 893 4812 1421 1287
Turn Bay Length (ft) 150 150 150
Base Capacity (vph) 112 918 226 1058 556 591 396
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.52 0.32 0.43 0.12 0.08 0.03

Intersection Summary
Area Type: Other

PM Existing
36: Reche Rd & Green Canyon Norte HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.86 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1583 1836 1583 1859 1583 1595 1678
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (perm) 1583 1836 1583 1859 1583 1595 1678
Volume (vph) 1 410 43 68 429 6 61 2 45 4 0 6
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1 432 45 72 452 6 64 2 47 4 0 6
RTOR Reduction (vph) 0 5 0 0 1 0 0 32 0 0 6 0
Lane Group Flow (vph) 1 472 0 72 457 0 64 17 0 0 4 0
Turn Type Prot Prot Split Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases
Actuated Green, G (s) 0.5 19.9 4.0 23.4 18.8 18.8 0.9
Effective Green, g (s) 0.5 19.9 4.0 23.4 18.8 18.8 0.9
Actuated g/C Ratio 0.01 0.33 0.07 0.39 0.32 0.32 0.02
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 13 613 106 730 499 503 25
v/s Ratio Prot 0.00 c0.26 c0.05 c0.25 c0.04 0.01 c0.00
v/s Ratio Perm
v/c Ratio 0.08 0.77 0.68 0.63 0.13 0.03 0.16
Uniform Delay, d1 29.3 17.8 27.2 14.6 14.6 14.1 29.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 5.9 15.9 1.7 0.5 0.1 3.1
Delay (s) 31.8 23.8 43.1 16.3 15.1 14.2 32.1
Level of Service C C D B B B C
Approach Delay (s) 23.8 19.9 14.7 32.1
Approach LOS C B B C

Intersection Summary
HCM Average Control Delay 21.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 59.6 Sum of lost time (s) 20.0
Intersection Capacity Utilization 46.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing
37: Pala Rd (SR-76) & Pala Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBT SBR
Lane Configurations
Volume (vph) 165 179 15 213 11 19 19 136
Turn Type Prot Prot Split Perm
Protected Phases 7 4 3 8 2 2 6
Permitted Phases 6
Detector Phases 7 4 3 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 18.0 30.0 12.0 24.0 24.0 24.0 24.0 24.0
Total Split (%) 20.0% 33.3% 13.3% 26.7% 26.7% 26.7% 26.7% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max None None
Act Effct Green (s) 11.5 23.9 6.5 13.2 28.3 28.3 7.5 7.5
Actuated g/C Ratio 0.17 0.35 0.09 0.19 0.42 0.42 0.11 0.11
v/c Ratio 0.66 0.17 0.12 0.66 0.02 0.04 0.19 0.51
Control Delay 41.1 14.2 36.9 34.7 21.9 17.3 32.6 13.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.1 14.2 36.9 34.7 21.9 17.3 32.6 13.2
LOS D B D C C B C B
Approach Delay 26.5 34.9 18.7 17.3
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 66.9
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 26.6 Intersection LOS: C
Intersection Capacity Utilization 40.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     37: Pala Rd (SR-76) & Pala Mission Rd

PM Existing
37: Pala Rd (SR-76) & Pala Mission Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 0 200 0 0 50
Storage Lanes 1 0 1 0 1 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.987 0.994 0.953 0.850
Flt Protected 0.950 0.950 0.950 0.977
Satd. Flow (prot) 1583 3493 0 1583 1852 0 1583 1775 0 0 1820 1417
Flt Permitted 0.950 0.950 0.950 0.977
Satd. Flow (perm) 1583 3493 0 1583 1852 0 1583 1775 0 0 1820 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 2 9 143
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 941 1076 1007 1565
Travel Time (s) 21.4 24.5 22.9 35.6
Volume (vph) 165 179 17 15 213 9 11 19 9 17 19 136
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 174 188 18 16 224 9 12 20 9 18 20 143
Lane Group Flow (vph) 174 206 0 16 233 0 12 29 0 0 38 143
v/c Ratio 0.66 0.17 0.12 0.66 0.02 0.04 0.19 0.51
Control Delay 41.1 14.2 36.9 34.7 21.9 17.3 32.6 13.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.1 14.2 36.9 34.7 21.9 17.3 32.6 13.2
Queue Length 50th (ft) 69 24 7 92 4 6 15 0
Queue Length 95th (ft) #163 63 26 172 18 28 45 49
Internal Link Dist (ft) 861 996 927 1485
Turn Bay Length (ft) 250 250 200 50
Base Capacity (vph) 314 1393 170 495 669 755 453 460
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.15 0.09 0.47 0.02 0.04 0.08 0.31

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Campus Park Traffic Impact Study Appendix Page 262 of 940



PM Existing
37: Pala Rd (SR-76) & Pala Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1583 3493 1583 1852 1583 1776 1820 1417
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 1583 3493 1583 1852 1583 1776 1820 1417
Volume (vph) 165 179 17 15 213 9 11 19 9 17 19 136
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 174 188 18 16 224 9 12 20 9 18 20 143
RTOR Reduction (vph) 0 8 0 0 2 0 0 6 0 0 0 131
Lane Group Flow (vph) 174 198 0 16 231 0 12 23 0 0 38 12
Turn Type Prot Prot Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 6
Actuated Green, G (s) 9.6 21.8 1.3 13.5 27.0 27.0 5.9 5.9
Effective Green, g (s) 9.6 21.8 1.3 13.5 27.0 27.0 5.9 5.9
Actuated g/C Ratio 0.13 0.30 0.02 0.19 0.38 0.38 0.08 0.08
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 211 1058 29 347 594 666 149 116
v/s Ratio Prot c0.11 0.06 0.01 c0.12 0.01 c0.01 c0.02
v/s Ratio Perm 0.01
v/c Ratio 0.82 0.19 0.55 0.67 0.02 0.04 0.26 0.10
Uniform Delay, d1 30.4 18.6 35.1 27.2 14.2 14.3 31.0 30.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.3 0.1 20.8 4.8 0.1 0.1 0.9 0.4
Delay (s) 52.7 18.6 55.8 31.9 14.2 14.3 31.9 31.0
Level of Service D B E C B B C C
Approach Delay (s) 34.2 33.5 14.3 31.2
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 32.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 72.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 40.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Appendix F 
 
SANDAG’s State Route V/C Ratio Formulas 
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RE: County 2030 Cumulative run - Fallbook map question  
From: Calandra, Mike (mca@sandag.org)  
Sent: Tue 12/30/08 3:08 PM 
To:  'Justin Rasas' (justin@losengineering.com) 

Cc:  'Nick Ortiz' (francisco.ortiz@sdcounty.ca.gov); 'Bob Citrano' (robert.citrano@sdcounty.ca.gov); Yu, 
Limeng (lyu@sandag.org) 

Justin, below is the V/C lookup table we use to define LOS in the transportation model: 
  
LOS  A             0.00  -  0.30 
LOS  B             0.31  -  0.50 
LOS  C             0.51  -  0.70 
LOS  D             0.71  -  0.85 
LOS  E             0.86  -  0.99 
LOS  F              1.00+ 
   
********************************************************* 
*  Mike Calandra 
*  Senior Research Analyst 
*  San Diego Association of Governments 
*  401 B St  Suite 800 
*  San Diego, CA  92101 
*  (619) 699-6929 - phone,  (619) 699-1905 - fax 
*  mca@sandag.org 
*  www.sandag.org 
********************************************************* 
  
RE: County 2030 Cumulative run - Fallbook map question  
From:Calandra, Mike (mca@sandag.org)  
Sent: Mon 12/29/08 3:42 PM 

To:  
'Justin Rasas' (justin@losengineering.com); Yu, Limeng (lyu@sandag.org); Bob Citrano 
(robert.citrano@sdcounty.ca.gov) 

Cc:  Nick Ortiz (francisco.ortiz@sdcounty.ca.gov) 
Justin, let me try and clear some of this up for you: 
  

1. The fields AMVOL and PMVOL are bi-directional 3 hour peak period volumes.  If you apply the 
peak hour factors, the result is a bi-directional volume for one peak hour.  This volume should 
probably be split into two, one for each direction.  For each link, you should go through these 4 
calculations and use the highest V/C value to define the LOS for State Routes ~ 

a. IFTVLA / IFTCPA  =  V/C ratio for the AM in the FROM-TO direction 
b. ITFVLA / ITFCPA  =  V/C ratio for the AM in the TO-FROM direction 
c. IFTVLP / IFTCPP  =  V/C ratio for the PM in the FROM-TO direction 
d. IFTVLP / ITFCPP  =  V/C ratio for the PM in the TO-FROM direction 

   
********************************************************* 
*  Mike Calandra 
*  Senior Research Analyst 
*  San Diego Association of Governments 
*  401 B St  Suite 800 
*  San Diego, CA  92101 
*  (619) 699-6929 - phone,  (619) 699-1905 - fax 
*  mca@sandag.org 
*  www.sandag.org 
********************************************************* 
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Appendix G 
 
SANDAG’s 2006 Congestion Management Program Update - Excerpts 
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2006 
CONGESTION MANAGEMENT 

PROGRAM UPDATE 

JULY 2006 

This report was financed with federal funds from the U.S. Department 
of Transportation, Federal Highway Administration, and state funds 

from the California Department of Transportation 

 
401 B Street, Suite 800 • San Diego, CA 92101-4231• (619) 699-1900 
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Exhibit D-1 
Level of Service (LOS) Definitions 

(Generally used by Caltrans) 

The concept of Level of Service (LOS) is defined as a qualitative measure describing operational 
conditions within a traffic stream, and their perception by motorists and/or passengers. A Level of 
Service1 definition generally describes these conditions in terms of such factors as speed, travel time, 
freedom to maneuver, comfort and convenience, and safety. Levels of Service definitions can 
generally be categorized as follows: 

 

LOS D/C2 Congestion/Delay Traffic Description 

(Used for freeways, expressways and conventional highways3) 

“A” <0.41 None Free flow. 

“B” 0.42-0.62 None Free to stable flow, light to moderate 
volumes. 

“C” 0.63-0.79 None to minimal Stable flow, moderate volumes, freedom to 
maneuver noticeably restricted. 

“D” 0.80-0.92 Minimal to substantial Approaches unstable flow, heavy volumes, 
very limited freedom to maneuver. 

“E” 0.93-1.00 Significant Extremely unstable flow, maneuverability and 
psychological comfort extremely poor. 

(Used for conventional highways) 

“F” >1.00 Considerable Forced or breakdown. Delay measured in 
average flow, travel speed (MPH). Signalized 
segments experience delays >60.0 
seconds/vehicle. 

(Used for freeways and expressways) 

“F0” 1.01-1.25 Considerable 
0-1 hour delay 

Forced flow, heavy congestion, long queues 
form behind breakdown points, stop and go. 

“F1” 1.26-1.35 Severe 
1-2 hour delay 

Very heavy congestion, very long queues. 

“F2” 1.36-1.45 Very severe 
2-3 hour delay 

Extremely heavy congestion, longer queues, 
more numerous breakdown points, longer 
stop periods. 

“F3” >1.46 Extremely severe 
3+ hours of delay 

Gridlock. 

1 Level of Service can generally be calculated using “Table 3.1. LOS Criteria for Basic Freeway 
Sections” from the latest Highway Capacity Manual. However, contact Caltrans for more specific 
information on determining existing “free-flow” freeway speeds. 

2 Demand/Capacity ratio used for forecasts (V/C ratio used for operational analysis, where V = 
volume) 

3 Arterial LOS is based upon average “free-flow” travel speeds, and should refer to definitions in 
Table 11.1 in the HCM. 
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GUIDE FOR THE PREPARATION

OF

TRAFFIC IMPACT STUDIES

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

December 2002
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Transition between LOS "C" and LOS "D" Criteria
(Reference Highway Capacity Manual)

BASIC FREEWAY SEGMENTS @ 65 mi/hr

LOS Maximum
Density

(pc/mi/ln)

Minimum
Speed
(mph)

Maximum
v/c

Maximum
Service

Flow Rate
(pc/hr/ln)

A 11 65.0 0.30 710
B 18 65.0 0.50 1170
C 26 64.6 0.71 1680
D 35 59.7 0.89 2090
E 45 52.2 1.00 2350

SIGNALIZED INTERSECTIONS and RAMP TERMINALS

LOS Control Delay
per Vehicle

(sec/veh)

A � 10
B � 10 - 20
C � 20 - 35
D � 35 - 55
E � 55 - 80
F � 80

MULTI-LANE HIGHWAYS @ 55 mi/hr

LOS Maximum
Density

(pc/mi/ln)

Minimum
Speed
(mph)

Maximum
v/c

Maximum
Service

Flow Rate
(pc/hr/ln)

A 11 55.0 0.29 600
B 18 55.0 0.47 990
C 26 54.9 0.68 1430
D 35 52.9 0.88 1850
E 41 51.2 1.00 2100

Dotted line represents the transition between LOS "C" and LOS "D"
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Appendix H 
 
Site Plans for the Alternatives 
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I:\ArcGIS\P\PAS-01 Passarelle\Map\ENV\EIR\Fig5-1_Existing_GP_Alternative.pmd -KF No Project/Existing Plan Alternative
CAMPUS PARK PROJECT

Figure 5-1

Source: Development Design Services and GraphicAccess, 2008
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I:\ArcGIS\P\PAS-01 Passarelle\Map\ENV\EIR\Fig5-3_Reduced_Alternative.pmd -KF Biological Reduced Footprint Alternative
CAMPUS PARK PROJECT

Figure 5-3

Source: Development Design Services and GraphicAccess, 2008
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I:\ArcGIS\P\PAS-01 Passarelle\Map\ENV\EIR\Fig5-4_GP_LandUse_Alternative.pmd -KF

General Plan Update Draft Land Use Map Alternative
CAMPUS PARK PROJECT

Figure 5-4

Source: Development Design Services and GraphicAccess, 2008
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I:\ArcGIS\P\PAS-01 Passarelle\Map\ENV\EIR\Fig5-5_GP_BoardReferrel_Alternative.pmd -KF

General Plan Update Board Referrel Map Alternative
CAMPUS PARK PROJECT

Figure 5-5

Source: Development Design Services and GraphicAccess, 2008
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Appendix I 
 
Internal Capture Rate Support Data & Trail Graphics 
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               LOS Engineering, Inc.                                            
                Traffic and Transportation  
 
5114 Sea Mist Ct, San Diego, CA 92121 
Phone 619-890-1253, Fax 619-374-7247 
 
December 11, 2007 
 
Mr. Nick Ortiz 
County of San Diego DPW 
5469 Kearny Villa Road, Suite 305 
San Diego, CA 92123-1159 
 
 
SUBJECT:   Series 11 Internal Capture Rate Findings for Campus Park (TM 5338) and 

Meadowood (TM 5354) 
 
 
Dear Mr. Ortiz: 
 
The purpose of this letter is to request approval of a 33% internal capture rate from a SANDAG 
Series 11 year 2030 traffic model for use in the traffic impact study for Campus Park and 
Meadowood. 
 
The cordon defining the 33% internal capture rate and the Traffic Analysis Zone (TAZs) 
making up the internal capture rate area are shown in Attachment A.  The internal capture rate 
difference from 100% will define the 67% that will leave the internal study roadways.  The 
internal study roadways will have 100% project assignment. 
 
A search of on-line and printed material was conducted to determine if the aforementioned 
internal capture rate is reasonable.  The Institute of Transportation Engineers (ITE) has 
aggregated multiple papers documenting internal capture rates for isolated communities.  An 
average internal capture rate of 37% was calculated from three papers that covered 10 
communities.  A summary is shown in Table 1 with the ITE compilation of papers included in 
Attachment B. 
 
Table 1:  Other Documented Internal Capture Rates 
Report and Details Internal Capture Rate
FDOT Districtwide Trip Generation Study, March 1995
Crocker Center 41%
Mizner Park 40%
Galleria Area 38%
Contry Isles 33%
Village Commons 28%
Boca Del Mar 33%
FDOT Characteristics Study, Dec 1993
Average of three sites (range 28%-33%) 31%
JHK Brandermill PUD Traffic Generation Study, June 1984
Brandermill Virginia 51%

Average Internal Capture Rate from ITE Sources 37%  
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LOS Engineering, Inc.        Series 11 Internal Capture Rate Findings for Campus Park & Meadowood 

Traffic and Transportation                                                Mr. Nick Ortiz – December 11, 2007 
 
 

 2

 

The internal capture rate area includes four projects that create a small community with 
complementing land uses.  The latest proposed land uses were obtained for the four projects as 
shown in Table 1. 
 
Table 1:  Community Land Uses Making Up the Internal Capture Rate Area 
Series 11 TAZ Project & Land Use Size Units Trip Rate ADT

4606 Campus Park
Single Family 529 DU 10 ADT/DU 5,290
Multi Family 187 DU 8 ADT/DU 1,496

4607 Campus Park
Mixed Commercial 72,000 SF 120 ADT/KSF 8,640
Professional Office 157,000 SF 20 ADT/KSF 3,140

4609 Campus Park
Neighborhood Park 10.6 Acres 5 ADT/Ac 53
Meadowood
Elementary School 12.7 Acres 90 ADT/Ac 1,143
Neighborhood Park 10 Acres 5 ADT/Ac 50

4610 Meadowood
Single Family 355 DU 10 ADT/DU 3,550
Multi Family 503 DU 8 ADT/DU 4,024
Campus Park
Multi Family 280 DU 8 ADT/DU 2,240
Campus Park West
Multi Family 395 DU 8 ADT/DU 3,160

4608 Palomar (Fallbrook College)
Community College (1) 120 Acres Unknown 3,500

110 Campus Park West (2)
Mixed Commercial 230,000 SF 120 ADT/KSF 27,600
Professional Office 300,000 SF 20 ADT/KSF 6,000
Campus Park
Highway Commercial 140,000 SF 120 ADT/KSF 16,800

Total ADTs 86,686
Notes: (1) College ADT from RBF - traffic consultant that prepared the traffic study for Fallbrook College.
(2) Additional Campus Park West land uses are also proposed south of SR-76.  The aforementioned
Campus Park West land uses are only proposed north of SR-76.  
 
Your timely review and approval of the aforementioned internal capture rate would be greatly 
appreciated.  Please call me at (619) 890-1253 if you have any questions. 

Sincerely, 
LOS Engineering, Inc. 

 

Justin Rasas, P.E.(60690), PTOE 
Principal and Officer of LOS Engineering, Inc. 
 
cc: Mr. Maurice Eaton (Caltrans) 
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ATTACHMENT A 
 
SANDAG SERIES 11 YEAR 2030 TRAFFIC MODEL 
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SANDAG
Run date

Series 11 (Year 2030)
= 1217107

TOTAL PRODUCTIONS & ATTRACTIONS
TAZ Proiect & Land Use ADT
4606 Campus Park

Single Family 529 Units
Mult i  Family 187 Units

5,290
1,496

4607 Camous Park
Mixed CommercialT2 KSF
Professional Office 157 KSF

8,640
3 ,1  40

4609 Campus Park
Park 10.6 acres
Meadowood
Elementary School
Park 10 acres

53

1 , 1 4 3
50

4610 Meadowood
Single Family 355 Units
Multi Family 503 Units
Campus Park
Multi Family 280 Units
Campus Park West
Mult i  Family 395 Units

3,550
4,024

2,240

3 ,1  60
4608 Palomar (Fallbrook College)

Community Colleqe 120 ac 3,500
110 Campus Park West

Mixed Commercial 230 KSF
Professional Office 300 KSF
Camous Park
Hwv Commercial 140 KSF

27,600
6,000

16,800
TotalADTs
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ATTACHMENT B 
 
ITE SUMMARY OF LITERATURE ON MULTI-USE DEVELOPMENTS 
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Summary of Literature on
Multi-Use Developments

A P P E N D I X  C

Tbit appendix includes motsial
rtat is srri4t\ftr infumat;onat
Wltosel It ptwuides m ne&nn-
mcnded practiees, Tntcedurcs, or
guidelines.

@ e""kground

Presented below are summaries of
key quantitative and qualitative
firdirp from known data bases on
trip characteristics at multi-use
sites. For each study, data are pre-
sented (as available) on the mix and
sizes of land uses within the site.
the level of internalization of trips
within the site, overall trip genera-
tion characteristics for the site. and
the level of pass-by trips for the
site. In most c:$es, the analyses use

ITE defined independent variables.
In several cases, new variables are
introduced.

V \U Districtwide Trip
Generat ion Study,
Florida Department of
Transportation,
Distr ict  lV, March 1995
The Florida Departrnent of
Ti'ansportation @DOT) sponsored
this study for two reasons: first, to
develop a data base that could help
identify internal capture rates for
multi-use development sites; and
second, to develop a data base from
which pass-by capture rates could
be established.

A zummary of the characteristics of
the six surveyed multi-use sites is

presented in table C.1. The sites
range in area from 26 to 253 acres
(with four of the sites beng72
acres or less). The office/com-
mercial square footage ranges
between 250,000 and 1.3 million
square feet (with three of the sites
having less than 300,000 square
feet).

Internal Trips
The proportion of daily trips gen-
erated within the surveyed multi-
use sites that were internal to the
sites are listed in table C.2. The

_internal capnrre rates ranged
- t r

between 28 and 4l percent with
an average of 36 percent across-
the six sites.

Table G.1 Characteristics of Multi-Use Sites Surveyed by FDOT

MULTI-USE SITE
SITE SIZE
(ACRES)

OFFICE
(so. FoorAGB

COMMERCIAL
(sQ. FOOTAGE)

HOTEL
(ROOMS)

RESIDENTIAL
(uNrTS)

Crocker Center 209,000 87,000 256 0

136! Mizner Park 163,000

Galleria Area 165 137,000 1,150,000

Country lsles 6.1 59,000 193,000

Village Commons 293,000 231,000 317

Boca Del Mar 253 303,000 198,000 1 , 1 4 4

!

F
F
F
F
F
!

Trip Generation HandbookAppmdix C f |TE 129
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Table C.2 Daily Internal Gapture Rates at FDOT Sites

Multi-Use Development Site Internal Capture Rate (percentage)

Crocker Center 41

Mizner Park

Galleria Area

Country lsles

Village Commons

Boca Del Mar

Three of the multi-use sites were
further evaluated to determine the
internal capflrre rates for different
g'pes of trip makers. fu listed in
able C.3, the internal €pture rates

for trips made by site workers are
qpi."lly higher than rates found
for visitors to the site (i.e., users of
the multi-use site services). The
rates by trip maker are remarkably

consistent across all three sites. On
average,3T percent ofuser trips
are internal and47 percent of
worker rips are internal to the
multi-use site.
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Table G.3 Internal Trip Gapture Rates (Percentages)
by Type of Trip Maker at FDOT Sites

Trip-Maker Crocker Center Mizner Park Galleria Area Average

J I363837Users

47404946Workers

/|(}38I41Total

Finally, three of the multi-use sites
were further evaluated to deter-
mine the internal capture rates of
individual land uses. Table C.4
liss the repofted internal capture

rates by land use/trip purpose. In
general, the higher internal cap-
ture rates were reported for trips
to and from banls and sit-down
restalrrants.

124 aTE I Trip Generation Handbook Appendix C
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Table C.4 Internal Trip Capture Rates (Percentages)
by Land Use Type at FDOT Sites

LAND USSTRIP PURPOSE CROCKER CENTER MIZNER PARK GALLERIA AREA

Office (General) 1 11 1

ffice (Medical) 1 2

4Z3036Retail

Restaurant (Sit-Down) 5254

Restaurant (Fast) 5626

29en

6248Bank

Cinema 23

Multi-Family Housing 5011

RetailMall 39
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Vehicle Trip
Generat ion
The acnralvehicle rip generarion
rates measured at the six study sites
are compared to the estimated trip
generation rates based onITETi"ip
Genration, Fifth Edition, data in
able C.5. Avalue of less than 1.0
indicates that the number of acnral
overall vehicle trips generated is less
ttran that predicted using ITE rates.

fu shown in the first column of the
table, the acnral number of vehicle-
trips generated by a multi-use site
on a daily basis is subsantially less
than a number predicted using

ITE Tiip Gnteratisn rates for each
individual component of the site
(i.e., disaggregated). In contrast,
the actual trip generation on a
daily basis roughly equals an esti-
mate based on the "firll-size" trip
generation rates for the toul
square footage (or comparable
independent variable) for all land
uses by type within the site (i.e.,
aggregated). Even though a high
percentage of internal trips was
observed at all six sites (as docu-
mented earlier), there appears to
be litde effect on daily vehicle trip
generation rates for the overall
multi-use site.

In terms of a trip generation rate
for the morning peak hour, an
average of the measured rates
equals the aggregatedlTB Tiip
Gcneration rate (although the six
sites demonstrated a much wider
range of variability than was the
case for daily nip generation). The
evening peak hour trip generation
rates are on average 20 percent
less than the aggregate site esti-
mate based on ITE rates. This
reduction is consistent across the
six studv sites.
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Table G.5 comparison Between Actual FDor vehicle Trip Generation
and an Estimate from lTETrip Generation

I
{

{

.{

I
I

Ratio of Actual Vehicle Trip Generation to ITE Estimate

MULTI-USE SITE
TOTAL DAILY

(DISAGGREGATED)
TOTAL DAILY
(AGGREGATE)

A.M. PFAK HOUR
(AGGREGATE)

PM. PEAK HOUR
(AGGREGATE)

Crocker Center 0.82 0.99 1.27 0.82

Mizner Park 1 . 1 3 1 . 0 7 0.73 o.77

Galleria Area 0.71 0.99 1 .09 0.84

Country lsles 0.72 1 .O4 1 . 1 0 0.85

Village Commons 1 .06 0.92 0.80

Boca Del Mar 0.70 0.98 1.06 0.73

I
!

l
!

Overall Average o.77 1.O2 1.00

Pass-By Trips
The pass-by trip proportions, as
determined through intercept sur-

veys, are listed in table C.6 for the
six study sites. It is perhaps most
telling that four of the six sires are

reported to have pass-by rates

between 26 and 29 percent.

Table C.6 Daily Pass-By Rates at FDOT Sites

MULTI-USE DEVELOPMENT SITE DAILY PASS-BY RATE (PERCENTAGE)

Crocker Center

Mizner Park 29

Galleria Area

Country lsles 28

q
q
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1 4Village Commons

Boca Del Mar 29

Overall Average a
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\2J FDOT Trip
Characterist ics Study
of Mult i -Use Devclop-
ments, FDOT Distr ict
lV, December 1993
This study was the predccessor of
the March 1995 FDOT trip gener-
ation study. Much of the data that
were collected and many of dre
relationships derived in this first
study are included in the 1995
study results described above.
However, the 1995 study did not
repoft on two relationships pre-
sented in the 1993 repoft (summa-
rized below).

Internal Trips
Relationships were developcd for
estimating internal trips as a func-
tion of the combination of two land
use types in terms of residential

unis and office/retail square
fooage. Strong relationships were
developed for two internal trip typ"
categories: between rcsi&ntial and
retail uses and between retail and
reail uses. The office-reail
relationship was less definitive.

The study presented a working
hypothesis that the number of
internal trips from one land use
type (A) to another land use @)
within a multi-use site is directly
proportional to the size of land use
A and also proponional to the size
of land use B. This suggests a func-
tiond relationship of the form:

Person Tiips betrreen A and B =

Constant x LandUseA x Land
Use B where:

Land Use A = total site land
use oftype A in residential
unis or per 1,000 square feeg

Land Use B = total site land
use of type B in residential
units or per 1,000 square feeg
and

Consant = a value that is solely
a frrnction of the two land use
types.

In the equation shown above, the
constant can be derived from
information collected on person
trips between different land use
types and on the sizes ofthese dif-
ferent land uses. The derived con-
stants are listed in table C.7.

Table G.7 Internal Trip Goefficicnts for Pair€d Land Use Types

PAIRED LAND USES
MIDDAY PEAK PERIOD

( 1 2 N O O N - 2 p . M . )
EVENING PEAK PERIOD

( 4 e u . - 6 c u . )

Residential/Retail 0.00082 0.00103 0.00557

Office/Retail 0.00087 0.00024 0.00232

Retail/Retail 0 , 0 1 2 1 9 0.00995 o.o7407
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For example, application of these
coefficients for a particular multi-
use site with l,1zl4 residential
dwelling units, 198,000 square feet
ofretail, and 303,000 square feet of
office space would yield the follow-
ing resuls:

O number of daily intemal trip
ends between residential and reail
uses is 1,262 [0.00557 x 1,144 (resi-
dential units) x 198 (1,000 retail
square fooage) = 1,2627

I number of daily internal trip
ends berween office and rer'il uses
is 139 [0.00232 x303 (1,000 office

square footage) x 198 (1,000 retail
square footage) = 139]

I number of daily internal trip
ends between retail and reoil uses
is2,9M 10.07+07 x 198 (1,000 retail
square footage) x 198 (1,000 reuil
square fooage) = 2,904)

This study also collected informa-
tion on internal capture rates by
time of day. Total internal caprure
rates for the three suweyed multi-
use sites are shovrn in table C.8.
The estimated daily midday and
evening peak period internal cap-
ture rates are quite similar. The

daily internal epture rates range
from 28 percent to 33 percent for
the three survey sites (with an over-
all average of 3l percent). The
midday and evening peak periods
produced similar ranges for the
three survey sites, 30 to 35 percent
and 28 to 32 percent, respectively.

The mean values for the entire sur-
vey period shown in able C.8 have
a high degree ofstatistical validity.
Maximum two-tailed errors calcu-
lated using the binomial distribu-
tion, with 90 percent confidence
level methodology, are all les than
5 percent.

Table C.8 Internal Person Trip Ends by Time of Day (Percentage)

C

t
E

E

E

E
G
E

E
E
E

E
E

E

E

E
E

ri
E
F
E

RANGE RECORDED
AT THREE SITES

AVERAGE RECORDED
AT THREE SITESTIME PERIOD

Daily 2 8 - 3 3

Midday Peak Period (12 noon - 2 p.v.) 3 0 - 3 5

Evening Peak Period (4 e.u. - 6 e.v.) en 2 8 - 3 2

X 3. Trip Generat ion for
Mixed-Use Develop-
ments, Technical
Gommittee Report,
Golorado-Wyoming
Section, Inst i tute of
Transportation

This study was undertaken to
determine how trip generation esti-
mates using ITE rates compared to
actual driveway counts at multi-use
developments in Colorado and
Wyoming. Also included were
interviews to determine whether
persons entering and leaving multi-

ti r., t{pD|t t "1-! PCi

use sites came there for multiple
purposes. The size and mix of land
uses at the eight sites with inter-
views are listed in able C.9.

1 Engineers, January

\ 
1e86.

- \  ,  t  -  ) .- N 0 /"nr r\ rit:t:4v'S[t  l v  L l v L
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Table C.9 Gharacteristics of Multi-Use Sites with Interuiews

SIZE
(SOUARE FEFD LAND USES

240,917 Retail, GeneralOffice, Government Office, Restaurants, Health Club, Bank

731,846 Retail, Office, Restaurants, Hotel

500,000 Retail, Office, Restaurants, Motel, Theaters

1 15,000 Retail, Restaurants, Hardware Store, Supermarket

1,000,000 Regional Mall, Retail, Restaurants, Banks, Office, Theaters

110,000 Retail, Theaters, Restaurants, Banks

95,104 Retail, Restaurants, Supermarket, Medical Office, Savings & Loan

300,000 Retail, Hardware, Restaurants, Supermarkets, Post ffice

t
t
I
I
I
I
I
I
lr
I
It
l|

T

T

t
!l

t
T

T
;t
-)
I

lnternal Trips
A key piece of information collect-
ed at the interview sites was the
number of trip purposes that an
interviewed person accomplished
on the panicular trip within the
site. Overall, a majority (77 per-
cent) of the interviewees indicated
that their trip involved only a sin-
gle stop within the multi-use site.
However, this still left a significant
proportion (23 percent) who indi-

cated they were making two or
more stops within the site. Based
on these interview results, the
study authors estimated that 25
percent of an otherwise total num-
ber of trips were eliminated with
the linking of internal nips within
the eight surveyed multi-use sites.

Table C.l0 presents the "number

oftrip purposes" data, arrayed
according to the primary destina-

tion. This data gives the reader a
sense for which land uses tend to
generate multi-stop trips within
multi-use sites. Office buildings
and a post office generated the
greatest number of multi-stop
rips. Theaters, restaurants, and
banks tended to generate lower-
than-average numbers of multi-
stop trips within the site.

Table G.10 Percentages of Persons within Multi-Sites
by Number of Purposes (Stops) and by Primary Destination

PRIMARY DESTINATION 1 PURPOSE (7o)
NUMBER OF PURPOSES/STOPS STATED BY INTERVIEWEE

2 PURPOSES (7o) 3+ PURPOSES (%)

Bank/Savings and Loan 83

Hardware Store

Supermarket 1 7

Theater oe

OfficeMork Site 3168

SmallRetailShop 1 31 473

Restaurant 1 285

Health Club 71

Post ffice 1 3z+63

16Total (Average) 77
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Trip Generation
Vehicle trip generation data were

collected at nine sites, as described

in table C.ll. During both the

morning and evening peak hours

for the generators within the nine

multi-use sites, the actual vehicle

counts were less than the calculated

volumes from ITE Tiip Gmnatian

rates. On a daily basis, six of the
nine actual counts were also less.

Several of the suweyed sites are
predominandy shopping centers
(with some.peripheral office or

hotel space within the site bound-
aries) for which trip reduction esti-
mates are not truly valid. Thble
C.12 presents the comparisons
benreen driveway counts and ITE
Trip Generation estimates (for each
disaggregated element of the site)
for the three surveyed sites that
best fit the traditional view of a
multi-use site. The site numbers in
the table correspond to site num-
bers used previously in table C.l1.

The measured reduction in trips
generated by the site (as an indirect

and perhaps direct result of an
internal ctpflre ratQ varies consid-
erably. As shown in table C.12, dur-
ing the morning peak hour, the
measured reduction at the three
sites with internal trips ranged from
30 to 37 percent, with an average of
33 percent. The average reduction
was 29 percent during the evening
peak hour (with observed values
ransngbetween 15 and 45 per-
cent). Finally, on a daily basis the
average reduction in vehicle aips
was 13 percent (with a range
benveen 9 and 20 percent).

Table G.l1 Gharacteristics of Trip Generation Data Gollection Sites

SIZE
(SOUARE FEFT) LAND USES

E
;

E
rr
E
n
E
3

3
EI
E

E
E

E

E

E
E

E

E

E
E

Retail, Office, Government Office, Restaurants, Health Club154,536

86,381 Retail, Restaurants, Bank

731,846 Retail, ffice, Restaurants, Hotel

500,000 Retail, Office, Restaurants, Motel, Theaters

6 '1 ,198 Retail. Office

115,000 Retail, Restaurants, Hardware Store, Supermarket

1,773,500 ffice, Restaurants, Bank, Hotel, Medical Office, Training Center

177,277 Retail, ffice, MedicalOffice, Restaurants, Health Club, Bank,
Theater, Hardware Store, Supermarket, Savings & Loan

95,104 Retail, Restaurants, Bank, Supermarket, Medical Office,
Savings & Loan

130 ITE I Trip Generation Handbook Appendix CCampus Park Traffic Impact Study Appendix Page 290 of 940



The measured driveway volumes
show vehicle trip reductions that
could be considered to approximate
the 25 percent drop caused by
internalization of trips. It was the
researchers' conclusion that most of
the secondary trip purposes indicat-

ed by interviewees occur because of
the availability of multiple reail
oudes in close proximity to major
primary destinations, such as work
locations, supermarkets, banks,
restaurants, hotels, and theaters in
multi-use developments. If the sec-

ondary destinations were not in
close proximity to the primary des-
tinations, trips to the secondary
destinations would not occur or
would occur at a much less fre-
quent rate.

Table C.12 Comparison of ITE Trtp Generation with Driveway Counts

SITE
NO.

A.M. PEAK HOUR P.M. PEAK HOUR

M

DAILY

rTE COUN]T CHANIGE

1 , 2 1 7 855 362
(30%)

1 ,491 821 12 ,838  11 ,706  1 ,132
(9o/o)

670
(45Yo)

282
(31o/o)

1 ,337 1 ,138 1 5 , 1 1 9  1 3 , 7 1 8  1  , 4 0 1
(e%)

199
(1sYo)

2,448 1,430
(37o/o)

4,019 2,891 1,128
(28Vo)

30,408 24,462 5,946
(20Yo)

e
e
e
a
a
a
a
e
a
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1

a
-
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X 4. Trip Generation at
Special Sites, Virginia
Transportation
Research Gounci l ,
Charlottesvi l le,
Virginia, VHTRC 84-
R23, January 1984.

Driveway vehicle counts were
taken at a multi-use site located in
a densely developed area in the
Northern Virginia suburbs of

\ Washington, D.C. The multi-use
'i site contains 606 rental unis (555

\ of which are located in a high-rise,

\ .n" remainder being multiJevel

\ 
townhouse units) and approxi-

mately 64,000 square feet of
retaiVoffice area (including a deli-
qrtessen, a commercial cleaning
company office, two building con-
tractor offices, a restalrrant, a banh
a hospial consulting company, a
direct-mail advertising firm, a real
estate agency, a management con-
roltirg group, and a dentist). The
site is served by transit.

Vehicle Trip Generataon
Thble C.l3 presents a comparison
between the measured trip rates at
the site and the estimated trips cal-
culated from the ffETiip
Gmratiun. Fifth Edition rates.

Counts were taken (and trip gener-
ation estimates developed) for the
morning peak hour, the evening
peak hour, and the weekday daily
time periods. The field-counted
trips were 27 percent less than the
ITE-calculated rates during the
evening peak hour and 17 percent
less during a 24hour period. fu
has been stated in previous assess-
ments of multi-use sites in this
chapter, the reasons for this reduc-
tion could be nvofold: (l) internal-
ization of trips and (2) simple ran-
domness of the actual trip genera-
tion rates.

l/n NPutqqu As Ei{,'tl"' &:J( t'"r)r- s oN L)n(r P*aE rHttr tPrftrt'(t'

fEti, ?rli{S &,zE ̂lrr ^>o43rP"t{ To Esr'�MArb lZopt A Coe/),{2lsex/ OF

t !-t P iI4Ws .
C0u07Eb t/9 ITE CAtcut +i-'iD
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Table C.13 Comparison of Actual and Gounted Trip Ends

e.u, PEAK HOUR
(7 - I A.N,i.)

P.M. PEAK HOUR
(4 - 6 p.M.)

ITE Calculated 337 764 8,222

Field Counted 440 6,803

Differcnce fiom Galculated 1G3 Higher

(31%)

205 Lower

l27o/ol

1,419 Lower

(17o/ol

t
t
rt
E

E

E
E
F

E
E
E

E
E

E

E
E

E

E

E

E
t

Internal Trips The objective of this study was to lnternal Trips

Ti'ip-making at the site was only dwelop a systematic procedure 
- The measured internal capture

measured at is boundary. No for estimating the traffic impact of rates for individual land uses at the
internal counts or interviews were multi-use developments' The rec- two applicable survey sites are listed
conducted. It is not possible to ommended method from the. 

- in oui. c.rs. Similar to findingB in
est imatei" t@researchisbasedontheresultsofotherstudies,theinternalcapture
'--.--....--.-.-
g_g3 " ""-p"m"Gt*"*-- surveys at three multi-use sites'. rates are higher at office building:s
counted ,rrd lrE-JiJ.[l '.r"l'i- The general characteristics of the for the evening peak than for the

fffi,,ff f i:1?;ii-"iill;::n;il::::'J'[,':"''HH,:",i",,i:ffi ::il,*"
that the evening peakhour irt.rn"l chapter, the cross Keys develoo- '� '

capture rate is greater than that menr is tle most *o*r.*ri".trt ilnitr f#tili":H;
during the morning peak hour. a multi-use site, although it issit- internal €pt're rate for the retail

uated in an urban setting' Burke mal is noimeaningfirl because it

Y P:3 Itln l-"!a 
center more closely resembles a represenrs an inconsequentiar num-'/' lnteraction Model for small town or rural village, but is ,^i- ̂ r.--^

I Uir"i lano Ui;- 
- 

uip-makins charact.,i,tio;'- 5:::T:1:"jil'j_T:tttDe consroereo ln a tramc lmpact' 
Developments, n"ir"*h"r".. nre"cnr..r hern.,, -l-ha

fii.#Jii;=#oniarytano 
nevertheless presented below' -fhe 

analpis.
OCpartmrini oi-dii;i"- Reston developmentstretches
Enlineering (Gang-Len over 20 square miles and is not
Chang, Chao-Hua trulv a multi-use development in
Ghen, Everett G. the context of this handbook; its
C-arter)r- and Maryland trip-making characreristics are not
9tptq Highway discussed turther.r  Administrat ion,

'  November 1992

\ -

It.ttD6-prit\L fitils'
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Table G.14 Gharacteristics of Survey Sites

CROSS KEYS BURKE CENTER RESTON

Sze 72 acres 1,700 acres 14.046 acres

Residences 942 19,643 56,1 88

Single-Purpose Office 104,841 sf
(service-oriented)

17,254 sI
(service-oriented)

294,000
(non-service)

Multi-Purpose Building 61,000 sf
(bank, retail,

office, medical)

847,950 sf
(office, bank,

retail, hotel, theater)

Retail 1 17,269 sf

Table C.15 Internal Trip Capture Rates at Individuat Land Uses in Multi-Use Sites

CROSS KF/S BURKE CENTER

a,v. PEAK PM. PEAK ALL DAY
(7-9) (4-s:30)

n.u. PEAK
(7-e)

cr,r. PEAK ALL DAY
(4-5:30)

Single-Purpose ffice
(Service-Oriented)

7o/o8o/o4o/o 13o/o 17o/o 17o/o

27o/o 1 1 o / oMulti-Purpose Building 1o/o

iT

I

t
a
I

t
a
a
e
u
a
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a
r
=

=

a
a
a
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RetailMall 29o/o 17o/o 15o/o

J Grhe Brandermitl-PUD 
Traffic Generation

Study, Technical
Report,  JHK &
Associates, Alexandria,
Virginia, June 1984.
Brandermill is a large, planned
multi-use development (and, in
many respects, is a small town/

The University ofMaryland snrdy
reports vehicle trip generation at
each survey site, but it is unclear
whether. olnot tbg, gsUlE-1rrglulld
tE rysideqi4 areas and whethef o;

11gt:9{g_e*vdcle_rnglle!0fJlls-ma&
have been double-coun3g!.
rtt*.r-",'tir" ffi"r" not pre-
sented here. The University of
Maryland snrdy did not attempt ro
quantify pass-by trips.

village) located approximately 10
miles southwest of Richmond,
Virginia. At the time of the study,
there were approximately 2,300
occupied dwelling units, with 180
townhouse-style condominiums
and 2,120 single-family deached
units. Commercial development
consisted ofan 82,600-square foot
shopping centel a 63,000-square
foot business parlq a 14,000-square
foot medical center, and a 4,400-
square foot restaurant. There were
also recreational facilities, includ-
ing a golfcourse, tennis courts,
swimrning facilities, and several
lakeside recreation facilities.
Finally, tlere was a day-care center,
a church, an elementary school,
and a middle school. The studv

had the overall goal of determining
the on-site (internal) and off-site
(external) traffic generation at
Brandermill.

Internal Trips
The split between internal and
external trips was estimated on
the basis ofvarious data. fu
shown in table C.16, 5l percent
of the daily trips, 55 percent of
tlte evening peak hour trips, and
45 percent of the morning peak
hour trips were internal to (or
captured within) the multi-use
site. Additionally, 46 percent of
the persons employed in
Brandermill also reside there.
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Table C.16 Split Between lnternal and External Trip Ends at Brandermill

r.tvt. PEAK HOUR PM. PEAK HOUR DAILY

TotalGenerated 2,570 2,935 33,540
External Trips 1,420 1,325 16,280
Internal Trips

Ti'avel questionnaires were disuib-
uted to residences and used to
measure the level of internal trip
ends for home-based trips. fu
shown in table C.17, roughly 35
percent of the daily home-based

Table G.l7 Internal

trips from Brandermill residences
are linked with trip ends within
Brandermill. Over 39 percent of
the daily trip ends ro Brandermill
residences start within

1 7

center trips within Brandermill,
roughly two-thirds of the trips
originate within Brandermill dur-
ing the midday and evening peak
hours.

1,150 (45%) 1,610 (55%)

Brandermill. For the shopping

Trip Ends Linked with Brandermill Residences
and Retail Centers

HOME.BASED TRIPS WITH
DESTINATIONS WITHIN BRANDERMILL

HOME-BASED TRIPS WITH
ORIGINS WITHIN BRANDERMI__

T

1
E

E

E

E

E

tr
tr
E

tr
E

E
-
tr

F
I

F
-

F
I

F
-

F
-

F
F

F
I

51o/o18o/o7 n.u. to 9 n.v.

9 n.v. to 4 p.tr,l. 5Oo/o

4 p.v. to 6 p.tvt. 55o/o 34o/o

6 p.v. to 7 n.H,r. 41o/o 34o/o

Daily 35o/o 39%

HOURS
SHOPPING CENTER TRIPS WITH

DESTINATIONS WITHIN BRANDERMILL
SHOPPING CENTER TRIPS WITH
ORIGINS WITHIN BRANDERMILL

1 1 A.M. to 1 p.tr,t. 65o/o

4 p.v. to 6 p.v. 660/o

7. Travel Character-
ist ics at Large-Scale
Suburban Activi ty
Genters, JHK &
Associates, NCHRP
Report 323, 1990.
The objective of the projecr was to
develop a comprehensive data base
on travel characteristics for various
types of large-scale, multi-use
suburban activity centers (SAC).

The activity centers studied were
very large and had a scale very dif-
ferent from typical multi-use
development. Therefore, the find-
ings of this study are applicable
only in major activity centers.

Data were collected at the six zub-
urban activity centers listed in
able C.18. Following is a summary
of findingp pertinent to internal

trips for each ofthe land uses list-
ed. It is noted that "larger centers"
refers to the three centers with at
least 15 million square feet of
office/reail space, whereas "small-

er centers" refers to the remaining
three, which have less than 8 mil-
lion square feet. A summary of
some relevant relationships that
werb reported in NCHRP 323 is
presented in able C.19.
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Table C.18 Gharacteristics of NGHRP Report 323 Study Sites

OFFICE SPACE REIAIL SPACE RESIDEMIAL
HOTEL DWELLING
FOOMS UNITS

SUBURBAN ACTIVITY
SENTER EMPLOYEES EMPLOYEES

Bellevue
(Washington)

4.7 mill ion 12,880 3 million o , t o u 1,000 N/A

South Coast Metro
(Orange Co., California)

3.5 million 10,465 4 mill ion 6,865 1,800 2,300

Tysons Corner
(Fairfax Co., Virginia)

17.0 mill ion 35,020 7 mill ion 13,355 3,100 15,000

Parkvuay Center
(Dallas, Texas)

13.0 mill ion 39,000 2 million 2063,430 1,800

Perimeter Center
(Atlanta, Georgia)

13.0 mill ion 32,500 3 mill ion 5,1 50 9 1 0 2,000

Southdale
(Minneapolis, Minnesota)

4.0 mill ion 13,700 3 million A  1 E ( 2,200 3,000
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Table C.19 Internal Trip-Making Gharacteristics at NGHRP 323 Study Sites

AVERAGE

OFFICE EMPLOYEES
% who make an intermediate stop
o on the way to work
o on the way home from work

% who make midday trips internal to the activity center
o SAC with high level of professional employment
o SAC with low level of professional employment

1Oo/o
1 1 o / o

7 - 15o/o
6 - 160/o

29 - 33o/o
20 - 23o/o

OFFICE VISITORS - o/o from within activity center
o n.u. Peak Period

r allSAC
o smallSAC
o large SAC

o p.trl. Peak Period
o allSAC
o smallSAC
.large SAC

t*
54%

15 -  59%

15 -  68%
33o/o
58o/o

REGIONAL MALLS - 7o trips which are internalto SAC
o Midday

. allSAC

. smallSAC

. large SAC
o p.trr. Peak Period

. allSAC
r small SAC
r large SAC

37o/o
23o/o
47o/o

24o/o
14o/o
31o/o

7 - 680/o

7 - 57o/o

E

F
E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

EMPLOYED RESIDENTS - % who work within SAC
. all
o smallSAC
o large SAC

27o/o
33o/o

13 - 50%

HOTEL TRIPS - % internalto SAC
o n.u. Peak Period

. allSAC
o smallSAC
o large SAC

. p.ru. Peak Period
. allSAC
o small SAC
. large SAC

19o/o
37o/o

13 - 53%

15 - 460/o
,r"o
360/o

t Sites with at least 60 percent of the work force in professiond, technical, managerial, or administrative positions.

136 ITE I TripGeneration HandbookAppendixCCampus Park Traffic Impact Study Appendix Page 296 of 940



a
-

a
-

References

Ditlrictu, ide Tiip Gmeratian Sndy,
Walter H. Keller, Inc., for the
Florida Departrnent of
Tiznsporution, District I[ March
t995.

FDOT Ti,ip Characteristits Smdy of
Mabi- Us e D eu e lopnmts, Tindale -

Oliver and fusociates, for FDOT
District M December 1993.

Trip Gmeratian fr Mired Ue
D w e lopmmts, Gchnical Committee
Report, Colorado-Wyoming
Section, ITE, January I 986.

Trip Gmeration at Special Sins,
VI{TRC 8+R2 3, Charlottewille,
VA: Virginia Tiansportation
Research Council, Janu ary 1984.

A Tiip Rate Intractiun Mothlfor
Mixed Land Use Dnelaprnent,
Chang, G.L., Chen, C.H., and
Caner, E.C. College Par( MD:
University of Marylanc
Departrnent of Civil Engineering,
and Maryland State Highway
Administration, Baltimore, MD,
November 1992.

Tbe Brandcrrnill PUD T|afu
Gmratian Sndy, Techncal Reporg
Alexandria, VAJHK & Associates,

June 1984.

Tiaael Cb araanistits at Large-Scab
Saburban Aniaity Centers, Hooper,
K, National Cooperative Highway
Research Program Report 323,
Washington, DC: Tiansporution
Research Board, National Academy
of Sciences. 1990.

Trip Generation HandbookAppendixC I ITE 137
Campus Park Traffic Impact Study Appendix Page 297 of 940



 

               LOS Engineering, Inc.  
                Traffic and Transportation  
 
5114 Sea Mist Ct, San Diego, CA 92121 
Phone 619-890-1253, Fax 619-374-7247 
 
February 5, 2008 
 
Mr. Nael Areigat 
County of San Diego DPW 
5201 Ruffin Road, Suite D 
San Diego, CA 92123-4310 
 

 
RE:  Campus Park (TM 5338) and Meadowood (TM 5354) – Internal Capture Rate 
 
Dear Mr. Areigat: 
 
Please find additional information supporting the SANDAG based 33% internal capture rate.  
 
Comment #1:  The letter should discuss how the proposed Campus Park and Meadowood 
projects plus the other two proposed eastern Fallbrook development projects (Campus Park 
West, Palomar College) compare to the sites surveyed/studied in the ITE internal capture rate 
documentation.  The letter should compare/contrast the Fallbrook development projects to the 
ITE study sites as it relates to location, size, proximity to major freeways/highways, and land 
use composition.  The letter should demonstrate that the ITE internal capture rates are 
applicable to the Fallbrook development projects. 
 

Response #1:  A comparison is shown between the sites documented in ITE and the 
combined project in Table 1: 

 
Table 1:  Composition Comparison of ITE Multi-Use Site to Proposed Project  

Proximity Site Size Office Commercial Hotel Residential Internal
Multi-Use Site Location to (Acres) (sf) (sf) (rooms) (Units) Capture

Freeway Rate
Crocker Center Florida Unknown 26 209,000 87,000 256 0 41%
Mizner park Florida Unknown 30 88,000 163,000 0 136 40%
Galleria Area Florida Unknown 165 137,000 1,150,000 229 722 38%
Country Isles Florida Adjacent 61 59,000 193,000 0 368 33%
Village Commons Florida Unknown 72 293,000 231,000 0 317 28%
Boca Del Mar Florida Unknown 253 303,000 198,000 0 1,144 33%
Brandermill Virginia Adjacent Unknown 77,000 87,000 0 2,300 51%

Minimum 26 59,000 87,000 0 0 28%
Average 38%

Maximum 253 303,000 1,150,000 256 2,300 51%
Meadowood California Adjacent 390 0 0 0 900
Campus Park California Adjacent 165 157,000 72,000 0 1,096
Campus Park West California Adjacent 92 300,000 230,000 0 395
Palomar College California Adjacent 85 0 0 0 0
   Combined Fallboork projects  ( 4 above) 732 457,000 302,000 0 2,391 Est. 33%
Source:  ITE Trip Generation Handbook, March 2001 for data from Florida and Virginia.  

 
As shown in Table 1, the combined project (Meadowood, Campus Park, Campus Park 
West, and Palomar College) matches well with Galleria Area, Boca Del Mar, and 
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Brandermill projects, because each of these multi-use communities have a relatively 
higher number of residential units and a larger amount of office/commercial.  These 
three sites have internal capture rates of 38%, 33%, and 51%, respectively.  Overall, the 
Meadowood, Campus Park, Campus Park West, and Palomar College projects fit well 
within the type and mix of the ITE surveyed locations that have an average internal 
capture rate of 38%.  

 
Comment #2:  The letter should further elaborate on why the proposed 33% internal capture 
rate would be reasonable for the Fallbrook development projects.  The ITE internal capture rate 
ranges from 28% to 51%.  
 

Response #2:   Simple internal capture rates were calculated for two San Diego area 
communities: Fallbrook and Tierrasanta.  These two communities were chosen due to: 
1) a limited number of ingress/egress roadways serving the community, 2) a mix of 
retail, commercial, schools, and parks to support internal trips, and 3) direct access to I-
15.  No other communities were found to have a similar proximity to a freeway and 
some level of isolation such as the proposed project.  For Fallbrook, counts were 
collected on 7 roadways creating a cordon as shown in Attachment A.  For Tierrasanta, 
cordon counts were collected on 4 roadways.  The actual Average Daily Trips (ADT) 
leaving and entering the community was taken as the sum of the cordon counts.  The 
number of occupied households for each community was obtained from SANDAG.  
The cordon volumes and SANDAG data are included in Attachment B.  The SANDAG 
rate of 10 daily trips per household was used to calculate the theoretical number of 
household ADT per community.  The difference between the cordon and theoretical 
ADT provides a number of ADT staying within the community.  The ratio of ADT 
staying in the community to the theoretical ADT provided the calculated internal 
capture rate as shown in Table 2: 

 
Table 2: San Diego Area Internal Capture Rates (Fallbrook and Tierrasanta) 
Study Area ADT based SANDAG 2007 ADT based Number of Simplified Internal
and on Ground Occupied on 10 ADT per ADT staying Capture Rate
Cordon Streets Counts (1) Households (2) Household (A) in area (B) (B divided by A)
Fallbrook
Old 395/Mission - West of I-15 24,359
Old 395 - North of SR-76 7,174
Sage Rd - North of SR-76 258
Gird Rd - North of SR-76 3,190
Via Monserate - North of SR-76 (3) 1,600
Mission Rd - North of SR-76 20,352
Olive Hill Rd - South of La Tara Ln 4,049

Fallbrook Cordon 60,982 14,366 143,660 82,678 58%
Tierrasanta
Santo Road - South of SR-52 15,658
Clairemont Blvd - East of I-15 18,555
Tierrasanta Blvd - East of I-15 20,937
Aero Dr - East of I-15 13,846

Tierrasanta Cordon 68,996 10,989 109,890 40,894 37%
Average Simplified Internal Capture Rate 47.4%

Notes: (1) 24 hours collected on Wed 1/23/08. (2) SANDAG data by zip code for Tierrasanta and by census tracks
for Fallbrook. (3) Via Monserate count failed, thus count was estimated at about half of Gird Road volume.  
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As shown in Table 2, this calculated internal capture rate for Fallbrook is 58% and 37% 
for Tierrasanta with an average of 47.4%.  The 47% average is within the ITE range 
from 28% to 51%.  The SANDAG internal capture rate of 33% is conservative when 
compared to local internal capture rates for communities that are adjacent to I-15. 

 
 
Comment #3:  It appears that the 33% internal capture rate is proposed for buildout of the 
Fallbrook development projects for the Year 2030 scenario.  The letter should provide 
suggested internal capture rates for the following two scenarios: 
 Existing plus Project 
 Existing plus Project plus proposed/pending projects (near-term cumulative) 
It is very unlikely that the internal capture rates for the two above scenarios would not be as 
high as what would be projected for buildout of the Fallbrook development projects for the 
Year 2030 scenario. 
 

Response #3:  The 33% internal capture rate is proposed for use at buildout.   
 
Under existing plus project conditions, an internal capture rate will only be used when 
there is a mix of residential and commercial uses (i.e. if only residential is constructed 
initially, then no internal capture rate would be applied).  The existing plus project 
internal capture rate will be based on a ratio of near-term residential to commercial uses 
vs. build-out residential to commercial uses.  That is to say, if a project phase only had 
half of the commercial and all of the residential, then that phase would only incorporate 
an internal capture rate of about half of the buildout 33% internal capture rate. 
 
Under existing plus project plus proposed/pending projects (near-term cumulative), the 
interim internal capture rate will be based on the ratio of near-term cumulative 
residential to commercial uses vs. build-out residential to commercial uses as described 
above. 

 
 
Comment #4:  The traffic consultant should coordinate with SANDAG staff to determine if 
other local multi-use developments have assumed/exhibited internal capture rates within the 
range proposed for the Fallbrook projects.  In addition to County and Caltrans staff, SANDAG 
staff should provide input on the internal capture rate because the Fallbrook developments are 
large-scale Congestion Management Program (CMP) projects. 
 

Response #4:   SANDAG staff member Mr. Mike Calandra stated “As far as I am 
aware, there are no other comparable mixed-use developments in the County of San 
Diego that meet both internal land uses and external proximity to anything else.  While 
there probably are comparable mixed-use developments, your Fallbrook project(s) are 
unique in that they are isolated: it is almost 20 miles north/south to Temecula and 
Escondido, and almost 10 miles east/west to Fallbrook\Oceanside and Pala\Pauma.  
You should not compare your project to a similar one in an urban or suburban 
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environment because those developments will have good accessibility literally in all 
directions across the street.” 
 
SANDAG staff has provided information on the latest CMP requirements to be used in 
the traffic study. 

 
 

Comment #5:  The letter should discuss how the SANDAG traffic model determines the 
exchange of trips to/from the Riverside County cordon zone and the Fallbrook/North County 
area.  The letter should discuss if the project site’s close proximity to the Riverside County 
cordon zone is affecting the internal capture rate result. 
 

Response #5:  SANDAG staff member Mr. Mike Calandra stated “Limeng provided 
you with a graphic earlier that shows the model assigning 9% of all project traffic 
to/from the Riverside cordon zone.  The model distributes and assigns trips based on 
existing data and observations, including surveys of county-line crossers.  The 
proximity of this project to nothing means that trips will match up and be assigned to 
zone-pairs that exceed the average trip length, but keep in mind that the average trip 
length frequencies are a bell curve and thus in theory have no upper limit.”   
 

 
Comment #6:  The letter should attempt to quantify trip reductions and the ability of trips to 
remain internal within large multiuse developments with information regarding non-motorized 
internal traffic.  The letter could discuss the following: 

a. Projected Percentage of Walk Trips in Development (GIS buffered ¼-1/2 mile from 
homes to shops/offices/retail) 

b. Projected Percentage of Bike trips in development (GIS buffered ½-2 miles from 
homes to shops/offices/retail). 

c. Sidewalk access from homes to destinations. 
d. Completeness of sidewalk network, accessibility of network from homes to 

commercial offices. 
e. Bicycle network, accessibility, destination parking and ability to use lower speed 

streets, avoid high speed roads. 
f. Other internal connections/paths within developments that are not 

counted/documented in a traditional TAZ. 
 

A figure is included in Attachment C that includes ¼, ½, and 1 mile buffers around the 
shops, office, and retail areas for both Campus Park and Meadowood.  Based on the 
aforementioned buffer areas, the number of households and percentage of total 
households are summarized in Table 3. 
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Table 3:  Households within ¼, ½, and 1 mile of shops/office/retail uses 

Units Percentage Units Percentage Units Percentage

Campus Park (households) 728 66% 978 89% 1096 100%

Meadowood (households) 316 37% 662 77% 858 100%

Totals 1044 53% 1640 84% 1954 100%

Source:  RECON GIS Analysis

With 1/4 Mile With 1/2 Mile With 1 Mile
Development

 
 
As shown in Table 3, a total of about 50% and 80% of the total households are within a 
walking distance (¼ to ½ mile) of the shops, offices, and retail uses. Furthermore, about 
100% of the households are within biking distance of 1 mile.  Please note that due to the 
location and elongated shape of the shops, offices and retails areas, the buffering does 
not account for the longer distance from a household on the southern end to a 
commercial point on the northern end.  Rather, the buffering provides an average for 
distances to the commercial areas.  Furthermore, a large portion of the multi-family is 
immediately adjacent to the town center – a concentrated element within the buffering 
rings.  Another element difficult to quantify is the exact route (sidewalks or pathways) a 
pedestrian may take.  Therefore, the calculated percentages are used in approximate 
terms (i.e. 53% is better expressed as approximately 50%) with emphasis that the mass 
of the households are within a close distance to the shops, offices, and retail uses. 
 
Response #6a:  The percentage of walk trips in the development is a function of 
distance, topography, work purpose, leisure purpose, convenience, desire for exercise, 
and other factors.  As shown in Table 3, more than half of the households will be within 
walking distance to the shops, office, and retail uses.  Thus, walk trips will include 
work, school, and leisure trips.   
 
A review of on-line resources uncovered a survey documenting the mode of 
transportation to work in Fallbrook that showed 3% walked to work while 1% used a 
bicycle (survey summary included in Attachment D).  However, this survey is only one 
part of the potential walk trips.  The survey does not document the percentage of school 
and leisure trips.  Therefore, applying specific survey results may not accurately relay 
the true potential of walk trips because so many households are located ¼ to ½ mile of 
shops, offices, and retail uses.  What is most important here is that this community is 
configured to allow household members to ability to reach multiple amenities by simply 
walking. 
 
Response #6b:  The percentage of bike trips could potentially be very high with all of 
the households located with 1 mile of the shops, offices, and retail uses. 

 
Response #6c:  Either sidewalks or pathway will be provided from the residential areas 
to the shops, office, and retail areas. 

 
Response #6d:  In addition to sidewalks and pathways, the community will have trails 
to further provide a network for accessibility from homes to the shops, office, and retail 
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areas.  Meadowood is proposed with approximately 4.2 miles of trails.  Exhibits 
showing the proposed trails for Campus Park and Meadowood are shown in 
Attachment E. 

 
Response #6e:  Bicycle accessibility is possible for a majority of the community 
through multiple routes to the shops, office, and retail areas.  Bicycle parking will be 
provided at commercial areas as required by code. 

 
Response #6f:  It is correct that traditional TAZs do not include details such as internal 
connections or paths within developments.  If a traffic model was constructed with 
smaller TAZs and more centroid connectors representing additional connections/paths, 
the internal capture rate could be higher as the gravity model would have the potential 
to assign more trips to near-by zones.  Thus, the SANDAG Series 11 traffic model with 
fewer TAZs and fewer centroid connectors may have underestimated the internal 
capture rate. 
 
 

In summary, the SANDAG Series 11 internal capture rate of 33% is very reasonable if not 
under estimated given that: 
 

1) ITE sources with similar land uses documented internal capture rates from 28% to 51% 
with an average of 38%, 

2) Local internal capture rates have been calculated for Fallbrook at 58% and 37% for 
Tierrasanta, 

3) SANDAG staff have indicated no other similar projects have been modeled that are 
unique in being isolated with a complementary mix of land uses, and 

4) A GIS analysis documented about 50% of the households are within a walking distance 
of ¼ mile to the commercial uses while approximately 80% of the households are with 
½ mile of the commercial uses, and 100% of the households are within 1 mile of the 
commercial uses – making this a walkable project. 

 
 
Please call me at (619) 890-1253 if you have any questions. 

Sincerely, 
LOS Engineering, Inc. 

 

Justin Rasas, P.E.(60690), PTOE 
Principal and Officer of LOS Engineering, Inc. 
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ATTACHMENT A 

FALLBROOK CORDON MAP 
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ATTACHMENT B 

CORDON VOLUMES AND SANDAG OCCUPIED HOUSEHOLD DATA 
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Daily Vehicle Volume Report 
Location: 
     Old 395 between Mission Road and I-15 SB Ramps
File Number: 82401
Counter ID: AB201/AB202
Report Duration:
     Wednesday Jan 23, 2008 - 00:00 to 
     Wednesday Jan 23, 2008 - 23:59 
Other Notes:
     None at this time.

Time  
West Bound 

Volume  
East Bound 

Volume
Total

Volume
00:00 - 00:59  60  38 98
01:00 - 01:59  39  26 65
02:00 - 02:59  29  34 63
03:00 - 03:59  46  51 97
04:00 - 04:59  138  128 266
05:00 - 05:59  588  332 920
06:00 - 06:59  1215  705 1920
07:00 - 07:59  1177  866 2043
08:00 - 08:59  718  804 1522
09:00 - 09:59  555  694 1249
10:00 - 10:59  537  704 1241
11:00 - 11:59  522  678 1200
12:00 - 12:59  623  645 1268
13:00 - 13:59  657  626 1283
14:00 - 14:59  678  787 1465
15:00 - 15:59  882  1034 1916
16:00 - 16:59  910  1314 2224
17:00 - 17:59  770  1405 2175
18:00 - 18:59  568  715 1283
19:00 - 19:59  323  359 682
20:00 - 20:59  288  230 518
21:00 - 21:59  219  183 402
22:00 - 22:59  170  126 296
23:00 - 23:59  93  70 163

Total  11805  12554 24359
      

AM Peak
Hour

 6:15
7:14  7:15

8:14
6:45
7:44

Volume  1265  934 2052
      

PM Peak
Hour

 
15:45
16:44  

16:45
17:44

16:15
17:14

Volume  950  1435 2256

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report 
Location: 
     Old 395 just north of SR-76
File Number: 82402
Counter ID: AB208
Report Duration:
     Wednesday Jan 23, 2008 - 00:00 to 
     Wednesday Jan 23, 2008 - 23:59 
Other Notes:
     None at this time.

Time  
North Bound 

Volume  
South Bound 

Volume
Total

Volume
00:00 - 00:59  15  3 18
01:00 - 01:59  16  13 29
02:00 - 02:59  8  11 19
03:00 - 03:59  2  16 18
04:00 - 04:59  15  41 56
05:00 - 05:59  25  135 160
06:00 - 06:59  110  294 404
07:00 - 07:59  203  374 577
08:00 - 08:59  185  301 486
09:00 - 09:59  184  265 449
10:00 - 10:59  150  229 379
11:00 - 11:59  154  187 341
12:00 - 12:59  210  233 443
13:00 - 13:59  233  197 430
14:00 - 14:59  250  221 471
15:00 - 15:59  338  273 611
16:00 - 16:59  381  211 592
17:00 - 17:59  350  193 543
18:00 - 18:59  277  142 419
19:00 - 19:59  150  92 242
20:00 - 20:59  124  49 173
21:00 - 21:59  86  72 158
22:00 - 22:59  65  35 100
23:00 - 23:59  38  18 56

Total  3569  3605 7174
      

AM Peak
Hour

 8:45
9:44  7:00

7:59
7:00
7:59

Volume  204  374 577
      

PM Peak
Hour

 
15:45
16:44  

15:00
15:59

15:45
16:44

Volume  406  273 644

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report 
Location: 
     Sage Road just north of SR-76
File Number: 82403
Counter ID: SP101
Report Duration:
     Wednesday Jan 23, 2008 - 00:00 to 
     Wednesday Jan 23, 2008 - 23:59 
Other Notes:
     None at this time.

Time  
South Bound 

Volume  
North Bound 

Volume
Total

Volume
00:00 - 00:59  0  1 1
01:00 - 01:59  0  1 1
02:00 - 02:59  0  0 0
03:00 - 03:59  0  1 1
04:00 - 04:59  1  0 1
05:00 - 05:59  3  3 6
06:00 - 06:59  6  9 15
07:00 - 07:59  12  6 18
08:00 - 08:59  7  6 13
09:00 - 09:59  11  13 24
10:00 - 10:59  11  8 19
11:00 - 11:59  9  4 13
12:00 - 12:59  8  5 13
13:00 - 13:59  8  7 15
14:00 - 14:59  6  8 14
15:00 - 15:59  10  10 20
16:00 - 16:59  4  15 19
17:00 - 17:59  14  16 30
18:00 - 18:59  8  4 12
19:00 - 19:59  2  6 8
20:00 - 20:59  2  5 7
21:00 - 21:59  1  5 6
22:00 - 22:59  1  1 2
23:00 - 23:59  0  0 0

Total  124  134 258
      

AM Peak
Hour

 6:45
7:44  9:15

10:14
9:15

10:14
Volume  14  16 26

      
PM Peak

Hour
 

17:00
17:59  

15:30
16:29

17:00
17:59

Volume  14  18 30

Report Generated by "Turning Point Traffic Service" all rights reserved

Campus Park Traffic Impact Study Appendix Page 309 of 940



Daily Vehicle Volume Report 
Location: 
     Gird Road just north of SR-76
File Number: 82404
Counter ID: AB209
Report Duration:
     Wednesday Jan 23, 2008 - 00:00 to 
     Wednesday Jan 23, 2008 - 23:59 
Other Notes:
     None at this time.

Time  
South Bound 

Volume  
North Bound 

Volume
Total

Volume
00:00 - 00:59  1  2 3
01:00 - 01:59  3  4 7
02:00 - 02:59  3  1 4
03:00 - 03:59  4  2 6
04:00 - 04:59  18  3 21
05:00 - 05:59  54  8 62
06:00 - 06:59  93  31 124
07:00 - 07:59  140  123 263
08:00 - 08:59  160  115 275
09:00 - 09:59  124  86 210
10:00 - 10:59  103  94 197
11:00 - 11:59  88  79 167
12:00 - 12:59  85  118 203
13:00 - 13:59  93  132 225
14:00 - 14:59  108  135 243
15:00 - 15:59  124  161 285
16:00 - 16:59  89  176 265
17:00 - 17:59  65  148 213
18:00 - 18:59  26  127 153
19:00 - 19:59  8  59 67
20:00 - 20:59  23  54 77
21:00 - 21:59  10  59 69
22:00 - 22:59  1  31 32
23:00 - 23:59  2  17 19

Total  1425  1765 3190
      

AM Peak
Hour

 8:00
8:59  7:15

8:14
7:30
8:29

Volume  160  141 298
      

PM Peak
Hour

 
14:30
15:29  

15:30
16:29

15:00
15:59

Volume  132  177 285

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report 
Location: 
     Mission Road just north of SR-76
File Number: 82405
Counter ID: AB210/AB211
Report Duration:
     Wednesday Jan 23, 2008 - 00:00 to 
     Wednesday Jan 23, 2008 - 23:59 
Other Notes:
     None at this time.

Time  
North Bound 

Volume  
South Bound 

Volume
Total

Volume
00:00 - 00:59  79  15 94
01:00 - 01:59  33  18 51
02:00 - 02:59  24  10 34
03:00 - 03:59  33  48 81
04:00 - 04:59  30  140 170
05:00 - 05:59  94  433 527
06:00 - 06:59  381  773 1154
07:00 - 07:59  737  865 1602
08:00 - 08:59  601  761 1362
09:00 - 09:59  501  554 1055
10:00 - 10:59  528  518 1046
11:00 - 11:59  585  524 1109
12:00 - 12:59  624  535 1159
13:00 - 13:59  678  475 1153
14:00 - 14:59  835  537 1372
15:00 - 15:59  995  661 1656
16:00 - 16:59  1001  575 1576
17:00 - 17:59  1002  540 1542
18:00 - 18:59  944  375 1319
19:00 - 19:59  509  272 781
20:00 - 20:59  363  193 556
21:00 - 21:59  371  167 538
22:00 - 22:59  189  65 254
23:00 - 23:59  129  32 161

Total  11266  9086 20352
      

AM Peak
Hour

 6:45
7:44  6:45

7:44
6:45
7:44

Volume  754  870 1624
      

PM Peak
Hour

 
16:15
17:14  

14:45
15:44

15:00
15:59

Volume  1053  661 1656

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report 
Location: 
     Olive Hill Rd just south of La Tara Lane
File Number: 82406
Counter ID: SP108
Report Duration:
     Wednesday Jan 23, 2008 - 00:00 to 
     Wednesday Jan 23, 2008 - 23:59 
Other Notes:
     None at this time.

Time  
North Bound 

Volume  
South Bound 

Volume
Total

Volume
00:00 - 00:59  1  2 3
01:00 - 01:59  1  0 1
02:00 - 02:59  2  2 4
03:00 - 03:59  0  2 2
04:00 - 04:59  4  4 8
05:00 - 05:59  26  19 45
06:00 - 06:59  74  136 210
07:00 - 07:59  206  207 413
08:00 - 08:59  127  143 270
09:00 - 09:59  108  118 226
10:00 - 10:59  124  99 223
11:00 - 11:59  126  96 222
12:00 - 12:59  130  120 250
13:00 - 13:59  138  116 254
14:00 - 14:59  158  153 311
15:00 - 15:59  202  209 411
16:00 - 16:59  267  175 442
17:00 - 17:59  150  130 280
18:00 - 18:59  124  97 221
19:00 - 19:59  36  47 83
20:00 - 20:59  25  55 80
21:00 - 21:59  23  35 58
22:00 - 22:59  9  13 22
23:00 - 23:59  3  7 10

Total  2064  1985 4049
      

AM Peak
Hour

 7:00
7:59  6:45

7:44
6:45
7:44

Volume  206  235 432
      

PM Peak
Hour

 
16:00
16:59  

15:00
15:59

16:00
16:59

Volume  267  209 442

Report Generated by "Turning Point Traffic Service" all rights reserved
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Daily Vehicle Volume Report 
Location: 
     Santo Road between SR-52 and Portobelo Dr 
File Number: 82501
Counter ID: SP106/SP107
Report Duration:
     Wednesday Jan 23, 2008 - 00:00 to 
     Wednesday Jan 23, 2008 - 23:59 
Other Notes:
     None at this time.

Time  
North Bound 

Volume  
South Bound 

Volume
Total

Volume
00:00 - 00:59  15  28 43
01:00 - 01:59  14  28 42
02:00 - 02:59  8  20 28
03:00 - 03:59  12  13 25
04:00 - 04:59  28  10 38
05:00 - 05:59  172  40 212
06:00 - 06:59  548  198 746
07:00 - 07:59  1183  496 1679
08:00 - 08:59  839  463 1302
09:00 - 09:59  557  360 917
10:00 - 10:59  432  341 773
11:00 - 11:59  418  441 859
12:00 - 12:59  464  460 924
13:00 - 13:59  440  441 881
14:00 - 14:59  481  524 1005
15:00 - 15:59  508  572 1080
16:00 - 16:59  589  551 1140
17:00 - 17:59  674  507 1181
18:00 - 18:59  433  573 1006
19:00 - 19:59  270  404 674
20:00 - 20:59  172  261 433
21:00 - 21:59  148  209 357
22:00 - 22:59  59  103 162
23:00 - 23:59  54  97 151

Total  8518  7140 15658
      

AM Peak
Hour

 7:00
7:59  7:15

8:14
7:15
8:14

Volume  1183  538 1707
      

PM Peak
Hour

 
16:45
17:44  

17:45
18:44

16:45
17:44

Volume  688  583 1194
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Daily Vehicle Volume Report 
Location: 
     Clairemont Blvd just east of I-15
File Number: 82502
Counter ID: SP104
Report Duration:
     Wednesday Jan 23, 2008 - 00:00 to 
     Wednesday Jan 23, 2008 - 23:59 
Other Notes:
     None at this time.

Time  
East Bound 

Volume  
West Bound 

Volume
Total

Volume
00:00 - 00:59  53  26 79
01:00 - 01:59  26  13 39
02:00 - 02:59  23  15 38
03:00 - 03:59  16  19 35
04:00 - 04:59  18  61 79
05:00 - 05:59  42  183 225
06:00 - 06:59  175  496 671
07:00 - 07:59  451  1093 1544
08:00 - 08:59  387  977 1364
09:00 - 09:59  341  542 883
10:00 - 10:59  354  460 814
11:00 - 11:59  461  519 980
12:00 - 12:59  579  573 1152
13:00 - 13:59  516  530 1046
14:00 - 14:59  563  511 1074
15:00 - 15:59  793  497 1290
16:00 - 16:59  1167  475 1642
17:00 - 17:59  1556  503 2059
18:00 - 18:59  884  435 1319
19:00 - 19:59  558  265 823
20:00 - 20:59  390  184 574
21:00 - 21:59  270  149 419
22:00 - 22:59  180  91 271
23:00 - 23:59  93  42 135

Total  9896  8659 18555
      

AM Peak
Hour

 11:00
11:59  7:30

8:29
7:15
8:14

Volume  461  1152 1599
      

PM Peak
Hour

 
17:00
17:59  

12:30
13:29

17:00
17:59

Volume  1556  612 2059
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Daily Vehicle Volume Report 
Location: 
     Tierrasanta Blvd just east of I-15 
File Number: 82503
Counter ID: SP105
Report Duration:
     Wednesday Jan 23, 2008 - 00:00 to 
     Wednesday Jan 23, 2008 - 23:59 
Other Notes:
     None at this time.

Time  
East Bound 

Volume  
West Bound 

Volume
Total

Volume
00:00 - 00:59  66  31 97
01:00 - 01:59  22  13 35
02:00 - 02:59  18  14 32
03:00 - 03:59  15  23 38
04:00 - 04:59  24  61 85
05:00 - 05:59  63  314 377
06:00 - 06:59  253  675 928
07:00 - 07:59  481  1274 1755
08:00 - 08:59  421  1032 1453
09:00 - 09:59  399  620 1019
10:00 - 10:59  485  537 1022
11:00 - 11:59  598  583 1181
12:00 - 12:59  726  686 1412
13:00 - 13:59  595  595 1190
14:00 - 14:59  748  624 1372
15:00 - 15:59  877  633 1510
16:00 - 16:59  1131  644 1775
17:00 - 17:59  1171  623 1794
18:00 - 18:59  836  567 1403
19:00 - 19:59  558  298 856
20:00 - 20:59  437  241 678
21:00 - 21:59  295  172 467
22:00 - 22:59  186  118 304
23:00 - 23:59  100  54 154

Total  10505  10432 20937
      

AM Peak
Hour

 11:00
11:59  7:00

7:59
7:00
7:59

Volume  598  1274 1755
      

PM Peak
Hour

 
16:30
17:29  

12:15
13:14

16:30
17:29

Volume  1227  717 1917
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Daily Vehicle Volume Report 
Location: 
     Aero Dr just east of I-15 
File Number: 82504
Counter ID: SP111/SP112
Report Duration:
     Wednesday Jan 23, 2008 - 00:00 to 
     Wednesday Jan 23, 2008 - 23:59 
Other Notes:
     None at this time.

Time  
West Bound 

Volume  
East Bound 

Volume
Total

Volume
00:00 - 00:59  13  44 57
01:00 - 01:59  14  39 53
02:00 - 02:59  9  17 26
03:00 - 03:59  18  7 25
04:00 - 04:59  90  16 106
05:00 - 05:59  486  61 547
06:00 - 06:59  604  210 814
07:00 - 07:59  588  388 976
08:00 - 08:59  353  345 698
09:00 - 09:59  281  302 583
10:00 - 10:59  292  276 568
11:00 - 11:59  341  398 739
12:00 - 12:59  403  488 891
13:00 - 13:59  294  481 775
14:00 - 14:59  429  520 949
15:00 - 15:59  433  698 1131
16:00 - 16:59  472  785 1257
17:00 - 17:59  518  644 1162
18:00 - 18:59  339  501 840
19:00 - 19:59  199  352 551
20:00 - 20:59  168  270 438
21:00 - 21:59  107  226 333
22:00 - 22:59  91  126 217
23:00 - 23:59  39  71 110

Total  6581  7265 13846
      

AM Peak
Hour

 6:15
7:14  11:00

11:59
7:00
7:59

Volume  617  398 976
      

PM Peak
Hour

 
16:45
17:44  

15:30
16:29

15:45
16:44

Volume  518  801 1278
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POPULATION AND HOUSING ESTIMATES

POPULATION AND HOUSING (2000 and 2007)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Total Population 5,235 5,672 437 8.3%

Household Population 5,215 5,642 427 8.2%

Group Quarters Population 20 30 10 50.0%

Total Housing Units 2,060 2,257 197 9.6%

Single Family - Detached -- 1,939 -- --

Single Family - Multiple-Unit -- 19 -- --

Multi-Family -- 194 -- --

Mobile Home and Other -- 105 -- --

Occupied Housing Units 1,931 2,107 176 9.1%

Single Family - Detached -- 1,856 -- --

Single Family - Multiple-Unit -- 16 -- --

Multi-Family -- 139 -- --

Mobile Home and Other -- 96 -- --

Vacancy Rate 6.3% 6.6% 0.3% 4.8%

Persons per Household 2.70 2.68 -0.02 -0.7%

HOUSEHOLD INCOME (real 1999 dollars, adjusted for inflation)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Households by Income Category

Less than $15,000 121 104 -17 -14.0%

$15,000-$29,999 261 243 -18 -6.9%

$30,000-$44,999 299 304 5 1.7%

$45,000-$59,999 305 303 -2 -0.7%

$60,000-$74,999 263 265 2 0.8%

$75,000-$99,999 228 333 105 46.1%

$100,000-$124,999 168 221 53 31.5%

$125,000-$149,999 115 136 21 18.3%

$150,000-$199,999 65 129 64 98.5%

$200,000 or more 106 69 -37 -34.9%

Total Households 1,931 2,107 176 9.1%

Median Household Income

Adjusted for inflation (1999 $) $58,992 $65,632 6,640 11.3%

Not adjusted for inflation (current $) $58,992 $86,636 27,644 46.9%

ADVISORY:

Census Tract 190.01

NOTE: Starting in 2007, SANDAG will begin tracking housing structure type based on new definitions. Data for the new 

structure types are not comparable with information from the 2000 Census or SANDAG's Forecast. New definitions are 

described on page 3.

Caution should be taken when using data for small population groups, particularly at small levels of geography. Some 2000 Census data may not 

match information published by the U.S. Census Bureau for the following reasons: sample census data have been controlled to match 100 percent 

count (Summary File 1) data; and some minor adjustments were made (such as correcting the location of housing units that were erroneously 

allocated by the Census Bureau to roads and open space) to more accurately reflect the region’s true population and housing distribution.

Source: SANDAG, Current Estimates (2007)

SANDAG

www.sandag.org

October 2007

Census Tract 190.01 Estimates
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POPULATION BY GENDER AND AGE (2007)
Percent

Total Male Female Female

Total Population 5,672 2,834 2,838 50%

Under 5 253 122 131 52%

5 to 9 225 103 122 54%

10 to 14 265 146 119 45%

15 to 17 246 128 118 48%

18 and 19 155 84 71 46%

20 to 24 415 208 207 50%

25 to 29 234 123 111 47%

30 to 34 157 80 77 49%

35 to 39 183 92 91 50%

40 to 44 238 111 127 53%

45 to 49 406 186 220 54%

50 to 54 492 257 235 48%

55 to 59 510 244 266 52%

60 and 61 159 67 92 58%

62 to 64 243 119 124 51%

65 to 69 378 185 193 51%

70 to 74 315 168 147 47%

75 to 79 334 175 159 48%

80 to 84 250 130 120 48%

85 and older 214 106 108 50%

Under 18 989 499 490 50%

65 and older 1,491 764 727 49%

Median age 50.6 50.7 50.5 -

POPULATION BY AGE (2007)
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Census Tract 190.01 San Diego Region

Source: SANDAG, Current Estimates (2007)

SANDAG

www.sandag.org

October 2007

Census Tract 190.01 Estimates
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POPULATION BY RACE, ETHNICITY AND AGE (2007)
Non-Hispanic

American Asian &

Hispanic White Black Indian Pacific Isl. Other

Total Population 1,141 4,279 7 14 101 130

Under 5 102 140 0 1 4 6

5 to 9 60 158 0 0 2 5

10 to 14 97 157 0 0 6 5

15 to 17 62 179 1 0 1 3

18 and 19 34 116 0 0 2 3

20 to 24 99 305 2 0 3 6

25 to 29 77 147 0 0 3 7

30 to 34 62 84 0 1 2 8

35 to 39 80 97 0 1 1 4

40 to 44 60 173 1 0 1 3

45 to 49 75 307 1 0 13 10

50 to 54 90 385 0 0 5 12

55 to 59 72 417 0 0 14 7

60 and 61 23 128 0 1 3 4

62 to 64 35 191 0 1 8 8

65 to 69 27 334 0 2 8 7

70 to 74 10 291 0 1 5 8

75 to 79 29 289 1 2 8 5

80 to 84 17 218 0 4 5 6

85 and older 30 163 1 0 7 13

Under 18 321 634 1 1 13 19

65 and older 113 1,295 2 9 33 39

Median age 33.2 53.6 42.5 70.0 57.7 52.1

POPULATION AND HOUSING CHARACTERISTICS (CHANGE 2000 - 2007)

New Housing Structure Type Definitions in 2007:

Single Family - Detached: Traditional detached single family housing units.

Multi-Family: Apartments and higher density condominium developments (generally more than 12 units per acre)

Mobile Home and Other: Mobile homes in mobile home parks, boats, and other housing not elsewhere classified.

Single Family - Multiple Unit: Includes single family attached housing units, duplexes, townhouses, and lower density condominium 

developments (generally less than 12 units per acre)
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Census Tract 190.01 San Diego Region

Source: SANDAG, Current Estimates (2007)

SANDAG

www.sandag.org

October 2007
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POPULATION AND HOUSING ESTIMATES

POPULATION AND HOUSING (2000 and 2007)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Total Population 5,759 6,658 899 15.6%

Household Population 5,728 6,617 889 15.5%

Group Quarters Population 31 41 10 32.3%

Total Housing Units 1,839 2,151 312 17.0%

Single Family - Detached -- 1,043 -- --

Single Family - Multiple-Unit -- 33 -- --

Multi-Family -- 802 -- --

Mobile Home and Other -- 273 -- --

Occupied Housing Units 1,791 2,054 263 14.7%

Single Family - Detached -- 1,011 -- --

Single Family - Multiple-Unit -- 30 -- --

Multi-Family -- 745 -- --

Mobile Home and Other -- 268 -- --

Vacancy Rate 2.6% 4.5% 1.9% 73.1%

Persons per Household 3.20 3.22 0.02 0.6%

HOUSEHOLD INCOME (real 1999 dollars, adjusted for inflation)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Households by Income Category

Less than $15,000 201 227 26 12.9%

$15,000-$29,999 512 472 -40 -7.8%

$30,000-$44,999 394 444 50 12.7%

$45,000-$59,999 232 328 96 41.4%

$60,000-$74,999 173 220 47 27.2%

$75,000-$99,999 125 200 75 60.0%

$100,000-$124,999 85 90 5 5.9%

$125,000-$149,999 36 40 4 11.1%

$150,000-$199,999 19 26 7 36.8%

$200,000 or more 14 7 -7 -50.0%

Total Households 1,791 2,054 263 14.7%

Median Household Income

Adjusted for inflation (1999 $) $36,948 $41,081 4,133 11.2%

Not adjusted for inflation (current $) $36,948 $54,228 17,280 46.8%

ADVISORY:

Census Tract 189.06

NOTE: Starting in 2007, SANDAG will begin tracking housing structure type based on new definitions. Data for the new 

structure types are not comparable with information from the 2000 Census or SANDAG's Forecast. New definitions are 

described on page 3.

Caution should be taken when using data for small population groups, particularly at small levels of geography. Some 2000 Census data may not 

match information published by the U.S. Census Bureau for the following reasons: sample census data have been controlled to match 100 percent 

count (Summary File 1) data; and some minor adjustments were made (such as correcting the location of housing units that were erroneously 

allocated by the Census Bureau to roads and open space) to more accurately reflect the region’s true population and housing distribution.

Source: SANDAG, Current Estimates (2007)

SANDAG

www.sandag.org

October 2007

Census Tract 189.06 Estimates
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POPULATION BY GENDER AND AGE (2007)
Percent

Total Male Female Female

Total Population 6,658 3,458 3,200 48%

Under 5 752 366 386 51%

5 to 9 564 294 270 48%

10 to 14 487 280 207 43%

15 to 17 292 142 150 51%

18 and 19 174 90 84 48%

20 to 24 431 228 203 47%

25 to 29 841 472 369 44%

30 to 34 617 345 272 44%

35 to 39 434 228 206 47%

40 to 44 326 194 132 40%

45 to 49 370 192 178 48%

50 to 54 297 132 165 56%

55 to 59 281 142 139 49%

60 and 61 93 40 53 57%

62 to 64 116 51 65 56%

65 to 69 148 71 77 52%

70 to 74 97 51 46 47%

75 to 79 121 60 61 50%

80 to 84 93 31 62 67%

85 and older 124 49 75 60%

Under 18 2,095 1,082 1,013 48%

65 and older 583 262 321 55%

Median age 28.7 28.5 29.1 -

POPULATION BY AGE (2007)
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POPULATION BY RACE, ETHNICITY AND AGE (2007)
Non-Hispanic

American Asian &

Hispanic White Black Indian Pacific Isl. Other

Total Population 3,637 2,569 177 33 124 118

Under 5 484 236 12 0 14 6

5 to 9 356 172 24 1 4 7

10 to 14 345 118 9 1 9 5

15 to 17 206 79 3 0 1 3

18 and 19 117 48 2 0 1 6

20 to 24 269 138 6 0 3 15

25 to 29 481 313 26 2 14 5

30 to 34 375 213 20 3 5 1

35 to 39 295 119 12 4 4 0

40 to 44 198 105 7 5 6 5

45 to 49 173 170 14 1 3 9

50 to 54 111 165 5 4 9 3

55 to 59 82 169 11 0 10 9

60 and 61 25 58 2 2 2 4

62 to 64 16 79 3 2 8 8

65 to 69 28 101 6 4 4 5

70 to 74 12 69 5 0 5 6

75 to 79 26 68 4 2 12 9

80 to 84 17 66 3 1 2 4

85 and older 21 83 3 1 8 8

Under 18 1,391 605 48 2 28 21

65 and older 104 387 21 8 31 32

Median age 25.4 34.2 31.6 47.5 46.7 48.3

POPULATION AND HOUSING CHARACTERISTICS (CHANGE 2000 - 2007)

New Housing Structure Type Definitions in 2007:

Single Family - Detached: Traditional detached single family housing units.

Multi-Family: Apartments and higher density condominium developments (generally more than 12 units per acre)

Mobile Home and Other: Mobile homes in mobile home parks, boats, and other housing not elsewhere classified.

Single Family - Multiple Unit: Includes single family attached housing units, duplexes, townhouses, and lower density condominium 

developments (generally less than 12 units per acre)
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POPULATION AND HOUSING ESTIMATES

POPULATION AND HOUSING (2000 and 2007)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Total Population 6,425 6,975 550 8.6%

Household Population 6,414 6,919 505 7.9%

Group Quarters Population 11 56 45 409.1%

Total Housing Units 1,895 2,064 169 8.9%

Single Family - Detached -- 1,053 -- --

Single Family - Multiple-Unit -- 124 -- --

Multi-Family -- 810 -- --

Mobile Home and Other -- 77 -- --

Occupied Housing Units 1,864 2,014 150 8.0%

Single Family - Detached -- 1,046 -- --

Single Family - Multiple-Unit -- 124 -- --

Multi-Family -- 771 -- --

Mobile Home and Other -- 73 -- --

Vacancy Rate 1.6% 2.4% 0.8% 50.0%

Persons per Household 3.44 3.44 0.00 0.0%

HOUSEHOLD INCOME (real 1999 dollars, adjusted for inflation)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Households by Income Category

Less than $15,000 273 229 -44 -16.1%

$15,000-$29,999 462 451 -11 -2.4%

$30,000-$44,999 405 427 22 5.4%

$45,000-$59,999 288 321 33 11.5%

$60,000-$74,999 167 216 49 29.3%

$75,000-$99,999 140 203 63 45.0%

$100,000-$124,999 47 93 46 97.9%

$125,000-$149,999 32 41 9 28.1%

$150,000-$199,999 29 26 -3 -10.3%

$200,000 or more 21 7 -14 -66.7%

Total Households 1,864 2,014 150 8.0%

Median Household Income

Adjusted for inflation (1999 $) $37,296 $41,487 4,191 11.2%

Not adjusted for inflation (current $) $37,296 $54,764 17,468 46.8%

ADVISORY:

Census Tract 189.05

NOTE: Starting in 2007, SANDAG will begin tracking housing structure type based on new definitions. Data for the new 

structure types are not comparable with information from the 2000 Census or SANDAG's Forecast. New definitions are 

described on page 3.

Caution should be taken when using data for small population groups, particularly at small levels of geography. Some 2000 Census data may not 

match information published by the U.S. Census Bureau for the following reasons: sample census data have been controlled to match 100 percent 

count (Summary File 1) data; and some minor adjustments were made (such as correcting the location of housing units that were erroneously 

allocated by the Census Bureau to roads and open space) to more accurately reflect the region’s true population and housing distribution.

Source: SANDAG, Current Estimates (2007)

SANDAG

www.sandag.org

October 2007

Census Tract 189.05 Estimates
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POPULATION BY GENDER AND AGE (2007)
Percent

Total Male Female Female

Total Population 6,975 3,566 3,409 49%

Under 5 773 372 401 52%

5 to 9 577 289 288 50%

10 to 14 546 288 258 47%

15 to 17 339 161 178 53%

18 and 19 230 113 117 51%

20 to 24 540 284 256 47%

25 to 29 790 430 360 46%

30 to 34 581 329 252 43%

35 to 39 443 243 200 45%

40 to 44 386 224 162 42%

45 to 49 390 186 204 52%

50 to 54 364 171 193 53%

55 to 59 317 157 160 50%

60 and 61 76 45 31 41%

62 to 64 87 47 40 46%

65 to 69 124 66 58 47%

70 to 74 96 38 58 60%

75 to 79 90 33 57 63%

80 to 84 103 35 68 66%

85 and older 123 55 68 55%

Under 18 2,235 1,110 1,125 50%

65 and older 536 227 309 58%

Median age 28.1 28.2 27.9 -

POPULATION BY AGE (2007)
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POPULATION BY RACE, ETHNICITY AND AGE (2007)
Non-Hispanic

American Asian &

Hispanic White Black Indian Pacific Isl. Other

Total Population 3,760 2,778 172 21 116 128

Under 5 482 251 15 0 9 16

5 to 9 364 199 9 0 3 2

10 to 14 375 157 3 0 4 7

15 to 17 220 111 1 0 3 4

18 and 19 150 72 4 1 2 1

20 to 24 319 201 2 0 5 13

25 to 29 408 333 28 2 7 12

30 to 34 349 198 23 1 3 7

35 to 39 282 132 18 0 4 7

40 to 44 229 125 6 3 5 18

45 to 49 174 180 13 1 11 11

50 to 54 147 177 18 2 11 9

55 to 59 100 188 8 3 10 8

60 and 61 28 41 1 0 6 0

62 to 64 41 35 4 0 4 3

65 to 69 39 75 1 2 6 1

70 to 74 26 53 3 2 11 1

75 to 79 5 72 5 1 2 5

80 to 84 13 86 2 0 2 0

85 and older 9 92 8 3 8 3

Under 18 1,441 718 28 0 19 29

65 and older 92 378 19 8 29 10

Median age 24.5 31.6 35.3 55.8 50.9 36.4

POPULATION AND HOUSING CHARACTERISTICS (CHANGE 2000 - 2007)

New Housing Structure Type Definitions in 2007:

Single Family - Detached: Traditional detached single family housing units.

Multi-Family: Apartments and higher density condominium developments (generally more than 12 units per acre)

Mobile Home and Other: Mobile homes in mobile home parks, boats, and other housing not elsewhere classified.

Single Family - Multiple Unit: Includes single family attached housing units, duplexes, townhouses, and lower density condominium 

developments (generally less than 12 units per acre)
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POPULATION AND HOUSING ESTIMATES

POPULATION AND HOUSING (2000 and 2007)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Total Population 5,715 5,783 68 1.2%

Household Population 5,525 5,553 28 0.5%

Group Quarters Population 190 230 40 21.1%

Total Housing Units 1,863 1,883 20 1.1%

Single Family - Detached -- 1,048 -- --

Single Family - Multiple-Unit -- 125 -- --

Multi-Family -- 710 -- --

Mobile Home and Other -- 0 -- --

Occupied Housing Units 1,824 1,837 13 0.7%

Single Family - Detached -- 1,041 -- --

Single Family - Multiple-Unit -- 125 -- --

Multi-Family -- 671 -- --

Mobile Home and Other -- 0 -- --

Vacancy Rate 2.1% 2.4% 0.3% 14.3%

Persons per Household 3.03 3.02 -0.01 -0.3%

HOUSEHOLD INCOME (real 1999 dollars, adjusted for inflation)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Households by Income Category

Less than $15,000 307 297 -10 -3.3%

$15,000-$29,999 434 483 49 11.3%

$30,000-$44,999 299 290 -9 -3.0%

$45,000-$59,999 302 294 -8 -2.6%

$60,000-$74,999 204 226 22 10.8%

$75,000-$99,999 185 148 -37 -20.0%

$100,000-$124,999 48 61 13 27.1%

$125,000-$149,999 13 6 -7 -53.8%

$150,000-$199,999 20 12 -8 -40.0%

$200,000 or more 12 20 8 66.7%

Total Households 1,824 1,837 13 0.7%

Median Household Income

Adjusted for inflation (1999 $) $38,579 $37,164 -1,415 -3.7%

Not adjusted for inflation (current $) $38,579 $49,057 10,478 27.2%

ADVISORY:

Census Tract 189.04

NOTE: Starting in 2007, SANDAG will begin tracking housing structure type based on new definitions. Data for the new 

structure types are not comparable with information from the 2000 Census or SANDAG's Forecast. New definitions are 

described on page 3.

Caution should be taken when using data for small population groups, particularly at small levels of geography. Some 2000 Census data may not 

match information published by the U.S. Census Bureau for the following reasons: sample census data have been controlled to match 100 percent 

count (Summary File 1) data; and some minor adjustments were made (such as correcting the location of housing units that were erroneously 

allocated by the Census Bureau to roads and open space) to more accurately reflect the region’s true population and housing distribution.

Source: SANDAG, Current Estimates (2007)

SANDAG

www.sandag.org

October 2007

Census Tract 189.04 Estimates
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POPULATION BY GENDER AND AGE (2007)
Percent

Total Male Female Female

Total Population 5,783 2,881 2,902 50%

Under 5 548 264 284 52%

5 to 9 475 242 233 49%

10 to 14 478 226 252 53%

15 to 17 252 126 126 50%

18 and 19 202 108 94 47%

20 to 24 441 239 202 46%

25 to 29 620 346 274 44%

30 to 34 473 276 197 42%

35 to 39 336 176 160 48%

40 to 44 362 172 190 52%

45 to 49 300 152 148 49%

50 to 54 327 136 191 58%

55 to 59 272 140 132 49%

60 and 61 71 29 42 59%

62 to 64 112 43 69 62%

65 to 69 146 69 77 53%

70 to 74 82 36 46 56%

75 to 79 81 36 45 56%

80 to 84 76 24 52 68%

85 and older 129 41 88 68%

Under 18 1,753 858 895 51%

65 and older 514 206 308 60%

Median age 29.0 28.4 29.7 -

POPULATION BY AGE (2007)
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POPULATION BY RACE, ETHNICITY AND AGE (2007)
Non-Hispanic

American Asian &

Hispanic White Black Indian Pacific Isl. Other

Total Population 2,716 2,641 123 20 110 173

Under 5 280 227 15 0 0 26

5 to 9 246 208 7 0 3 11

10 to 14 292 176 1 0 2 7

15 to 17 153 89 2 0 1 7

18 and 19 115 76 7 1 1 2

20 to 24 227 179 6 0 5 24

25 to 29 303 259 34 1 5 18

30 to 34 283 154 25 1 6 4

35 to 39 188 128 5 3 4 8

40 to 44 193 139 6 1 5 18

45 to 49 123 149 6 1 14 7

50 to 54 98 200 1 3 15 10

55 to 59 59 194 4 0 9 6

60 and 61 18 44 0 0 5 4

62 to 64 35 68 0 1 6 2

65 to 69 49 79 0 2 11 5

70 to 74 30 41 0 1 6 4

75 to 79 9 60 1 0 6 5

80 to 84 6 63 1 1 3 2

85 and older 9 108 2 4 3 3

Under 18 971 700 25 0 6 51

65 and older 103 351 4 8 29 19

Median age 25.7 33.5 28.5 53.3 53.0 27.6

POPULATION AND HOUSING CHARACTERISTICS (CHANGE 2000 - 2007)

New Housing Structure Type Definitions in 2007:

Single Family - Detached: Traditional detached single family housing units.

Multi-Family: Apartments and higher density condominium developments (generally more than 12 units per acre)

Mobile Home and Other: Mobile homes in mobile home parks, boats, and other housing not elsewhere classified.

Single Family - Multiple Unit: Includes single family attached housing units, duplexes, townhouses, and lower density condominium 

developments (generally less than 12 units per acre)
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POPULATION AND HOUSING ESTIMATES

POPULATION AND HOUSING (2000 and 2007)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Total Population 4,771 4,926 155 3.2%

Household Population 4,729 4,829 100 2.1%

Group Quarters Population 42 97 55 131.0%

Total Housing Units 1,668 1,704 36 2.2%

Single Family - Detached -- 1,079 -- --

Single Family - Multiple-Unit -- 92 -- --

Multi-Family -- 404 -- --

Mobile Home and Other -- 129 -- --

Occupied Housing Units 1,621 1,645 24 1.5%

Single Family - Detached -- 1,066 -- --

Single Family - Multiple-Unit -- 87 -- --

Multi-Family -- 375 -- --

Mobile Home and Other -- 117 -- --

Vacancy Rate 2.8% 3.5% 0.7% 25.0%

Persons per Household 2.92 2.94 0.02 0.7%

HOUSEHOLD INCOME (real 1999 dollars, adjusted for inflation)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Households by Income Category

Less than $15,000 257 221 -36 -14.0%

$15,000-$29,999 327 303 -24 -7.3%

$30,000-$44,999 291 277 -14 -4.8%

$45,000-$59,999 230 222 -8 -3.5%

$60,000-$74,999 142 169 27 19.0%

$75,000-$99,999 138 186 48 34.8%

$100,000-$124,999 132 111 -21 -15.9%

$125,000-$149,999 71 64 -7 -9.9%

$150,000-$199,999 10 60 50 500.0%

$200,000 or more 23 32 9 39.1%

Total Households 1,621 1,645 24 1.5%

Median Household Income

Adjusted for inflation (1999 $) $41,675 $46,453 4,778 11.5%

Not adjusted for inflation (current $) $41,675 $61,319 19,644 47.1%

ADVISORY:

Census Tract 189.03

NOTE: Starting in 2007, SANDAG will begin tracking housing structure type based on new definitions. Data for the new 

structure types are not comparable with information from the 2000 Census or SANDAG's Forecast. New definitions are 

described on page 3.

Caution should be taken when using data for small population groups, particularly at small levels of geography. Some 2000 Census data may not 

match information published by the U.S. Census Bureau for the following reasons: sample census data have been controlled to match 100 percent 

count (Summary File 1) data; and some minor adjustments were made (such as correcting the location of housing units that were erroneously 

allocated by the Census Bureau to roads and open space) to more accurately reflect the region’s true population and housing distribution.

Source: SANDAG, Current Estimates (2007)

SANDAG

www.sandag.org

October 2007

Census Tract 189.03 Estimates
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POPULATION BY GENDER AND AGE (2007)
Percent

Total Male Female Female

Total Population 4,926 2,418 2,508 51%

Under 5 286 138 148 52%

5 to 9 321 159 162 50%

10 to 14 403 212 191 47%

15 to 17 288 154 134 47%

18 and 19 170 86 84 49%

20 to 24 404 195 209 52%

25 to 29 362 193 169 47%

30 to 34 335 179 156 47%

35 to 39 312 163 149 48%

40 to 44 296 141 155 52%

45 to 49 295 138 157 53%

50 to 54 317 163 154 49%

55 to 59 245 114 131 53%

60 and 61 82 48 34 41%

62 to 64 147 61 86 59%

65 to 69 196 90 106 54%

70 to 74 138 63 75 54%

75 to 79 114 50 64 56%

80 to 84 102 38 64 63%

85 and older 113 33 80 71%

Under 18 1,298 663 635 49%

65 and older 663 274 389 59%

Median age 33.4 32.0 35.0 -

POPULATION BY AGE (2007)
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POPULATION BY RACE, ETHNICITY AND AGE (2007)
Non-Hispanic

American Asian &

Hispanic White Black Indian Pacific Isl. Other

Total Population 2,204 2,448 66 15 58 135

Under 5 201 54 1 0 2 28

5 to 9 188 106 7 0 3 17

10 to 14 215 163 13 0 1 11

15 to 17 165 105 7 0 3 8

18 and 19 86 74 4 0 0 6

20 to 24 193 180 6 2 2 21

25 to 29 180 159 5 2 4 12

30 to 34 195 122 5 2 2 9

35 to 39 203 93 5 2 7 2

40 to 44 159 122 3 1 7 4

45 to 49 117 162 1 1 7 7

50 to 54 85 216 4 1 5 6

55 to 59 59 180 2 1 3 0

60 and 61 20 57 2 1 2 0

62 to 64 36 108 0 1 1 1

65 to 69 38 153 1 0 3 1

70 to 74 43 93 0 0 2 0

75 to 79 17 94 0 1 1 1

80 to 84 3 99 0 0 0 0

85 and older 1 108 0 0 3 1

Under 18 769 428 28 0 9 64

65 and older 102 547 1 1 9 3

Median age 26.5 46.4 20.8 38.8 43.6 19.1

POPULATION AND HOUSING CHARACTERISTICS (CHANGE 2000 - 2007)

New Housing Structure Type Definitions in 2007:

Single Family - Detached: Traditional detached single family housing units.

Multi-Family: Apartments and higher density condominium developments (generally more than 12 units per acre)

Mobile Home and Other: Mobile homes in mobile home parks, boats, and other housing not elsewhere classified.

Single Family - Multiple Unit: Includes single family attached housing units, duplexes, townhouses, and lower density condominium 

developments (generally less than 12 units per acre)
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POPULATION AND HOUSING ESTIMATES

POPULATION AND HOUSING (2000 and 2007)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Total Population 7,350 8,540 1,190 16.2%

Household Population 7,334 8,514 1,180 16.1%

Group Quarters Population 16 26 10 62.5%

Total Housing Units 3,077 3,601 524 17.0%

Single Family - Detached -- 2,777 -- --

Single Family - Multiple-Unit -- 326 -- --

Multi-Family -- 284 -- --

Mobile Home and Other -- 214 -- --

Occupied Housing Units 2,917 3,409 492 16.9%

Single Family - Detached -- 2,683 -- --

Single Family - Multiple-Unit -- 317 -- --

Multi-Family -- 206 -- --

Mobile Home and Other -- 203 -- --

Vacancy Rate 5.2% 5.3% 0.1% 1.9%

Persons per Household 2.51 2.50 -0.01 -0.4%

HOUSEHOLD INCOME (real 1999 dollars, adjusted for inflation)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Households by Income Category

Less than $15,000 237 227 -10 -4.2%

$15,000-$29,999 308 313 5 1.6%

$30,000-$44,999 323 366 43 13.3%

$45,000-$59,999 318 371 53 16.7%

$60,000-$74,999 396 348 -48 -12.1%

$75,000-$99,999 425 493 68 16.0%

$100,000-$124,999 381 380 -1 -0.3%

$125,000-$149,999 158 278 120 75.9%

$150,000-$199,999 179 332 153 85.5%

$200,000 or more 192 301 109 56.8%

Total Households 2,917 3,409 492 16.9%

Median Household Income

Adjusted for inflation (1999 $) $70,322 $79,031 8,709 12.4%

Not adjusted for inflation (current $) $70,322 $104,323 34,001 48.4%

ADVISORY:

Census Tract 188.02

NOTE: Starting in 2007, SANDAG will begin tracking housing structure type based on new definitions. Data for the new 

structure types are not comparable with information from the 2000 Census or SANDAG's Forecast. New definitions are 

described on page 3.

Caution should be taken when using data for small population groups, particularly at small levels of geography. Some 2000 Census data may not 

match information published by the U.S. Census Bureau for the following reasons: sample census data have been controlled to match 100 percent 

count (Summary File 1) data; and some minor adjustments were made (such as correcting the location of housing units that were erroneously 

allocated by the Census Bureau to roads and open space) to more accurately reflect the region’s true population and housing distribution.

Source: SANDAG, Current Estimates (2007)

SANDAG

www.sandag.org

October 2007

Census Tract 188.02 Estimates
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POPULATION BY GENDER AND AGE (2007)
Percent

Total Male Female Female

Total Population 8,540 4,122 4,418 52%

Under 5 460 219 241 52%

5 to 9 427 212 215 50%

10 to 14 480 232 248 52%

15 to 17 349 172 177 51%

18 and 19 212 114 98 46%

20 to 24 598 317 281 47%

25 to 29 356 186 170 48%

30 to 34 226 122 104 46%

35 to 39 327 148 179 55%

40 to 44 444 212 232 52%

45 to 49 591 267 324 55%

50 to 54 669 311 358 54%

55 to 59 674 323 351 52%

60 and 61 276 119 157 57%

62 to 64 324 164 160 49%

65 to 69 544 260 284 52%

70 to 74 503 271 232 46%

75 to 79 456 215 241 53%

80 to 84 322 165 157 49%

85 and older 302 93 209 69%

Under 18 1,716 835 881 51%

65 and older 2,127 1,004 1,123 53%

Median age 48.3 47.4 49.1 -

POPULATION BY AGE (2007)
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POPULATION BY RACE, ETHNICITY AND AGE (2007)
Non-Hispanic

American Asian &

Hispanic White Black Indian Pacific Isl. Other

Total Population 901 7,260 38 35 187 119

Under 5 102 305 8 0 20 25

5 to 9 75 288 14 5 13 32

10 to 14 71 361 8 7 12 21

15 to 17 44 289 0 1 8 7

18 and 19 19 176 0 3 4 10

20 to 24 81 484 3 1 19 10

25 to 29 62 272 1 3 15 3

30 to 34 72 136 0 2 14 2

35 to 39 78 231 1 2 15 0

40 to 44 76 351 1 3 12 1

45 to 49 57 515 1 2 14 2

50 to 54 38 618 0 0 10 3

55 to 59 51 613 0 1 9 0

60 and 61 15 261 0 0 0 0

62 to 64 5 316 0 0 3 0

65 to 69 10 528 0 2 3 1

70 to 74 30 462 1 1 7 2

75 to 79 10 439 0 0 7 0

80 to 84 3 319 0 0 0 0

85 and older 2 296 0 2 2 0

Under 18 292 1,243 30 13 53 85

65 and older 55 2,044 1 5 19 3

Median age 29.7 51.8 8.9 25.8 30.9 10.6

POPULATION AND HOUSING CHARACTERISTICS (CHANGE 2000 - 2007)

New Housing Structure Type Definitions in 2007:

Single Family - Detached: Traditional detached single family housing units.

Multi-Family: Apartments and higher density condominium developments (generally more than 12 units per acre)

Mobile Home and Other: Mobile homes in mobile home parks, boats, and other housing not elsewhere classified.

Single Family - Multiple Unit: Includes single family attached housing units, duplexes, townhouses, and lower density condominium 

developments (generally less than 12 units per acre)

-2%

0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

Total Population Household Population Total Housing Units Occupied Housing Units Persons per Household

Percent Change

Census Tract 188.02 San Diego Region

Source: SANDAG, Current Estimates (2007)

SANDAG

www.sandag.org

October 2007

Census Tract 188.02 Estimates

Page 3 of 3Campus Park Traffic Impact Study Appendix Page 334 of 940



POPULATION AND HOUSING ESTIMATES

POPULATION AND HOUSING (2000 and 2007)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Total Population 3,180 3,701 521 16.4%

Household Population 3,175 3,687 512 16.1%

Group Quarters Population 5 14 9 180.0%

Total Housing Units 1,154 1,343 189 16.4%

Single Family - Detached -- 1,235 -- --

Single Family - Multiple-Unit -- 18 -- --

Multi-Family -- 90 -- --

Mobile Home and Other -- 0 -- --

Occupied Housing Units 1,114 1,300 186 16.7%

Single Family - Detached -- 1,212 -- --

Single Family - Multiple-Unit -- 14 -- --

Multi-Family -- 74 -- --

Mobile Home and Other -- 0 -- --

Vacancy Rate 3.5% 3.2% -0.3% -8.6%

Persons per Household 2.85 2.84 -0.01 -0.4%

HOUSEHOLD INCOME (real 1999 dollars, adjusted for inflation)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Households by Income Category

Less than $15,000 138 150 12 8.7%

$15,000-$29,999 66 78 12 18.2%

$30,000-$44,999 89 101 12 13.5%

$45,000-$59,999 124 143 19 15.3%

$60,000-$74,999 148 191 43 29.1%

$75,000-$99,999 242 229 -13 -5.4%

$100,000-$124,999 132 193 61 46.2%

$125,000-$149,999 59 77 18 30.5%

$150,000-$199,999 80 64 -16 -20.0%

$200,000 or more 36 74 38 105.6%

Total Households 1,114 1,300 186 16.7%

Median Household Income

Adjusted for inflation (1999 $) $74,189 $73,979 -210 -0.3%

Not adjusted for inflation (current $) $74,189 $97,654 23,465 31.6%

ADVISORY:

Census Tract 188.01

NOTE: Starting in 2007, SANDAG will begin tracking housing structure type based on new definitions. Data for the new 

structure types are not comparable with information from the 2000 Census or SANDAG's Forecast. New definitions are 

described on page 3.

Caution should be taken when using data for small population groups, particularly at small levels of geography. Some 2000 Census data may not 

match information published by the U.S. Census Bureau for the following reasons: sample census data have been controlled to match 100 percent 

count (Summary File 1) data; and some minor adjustments were made (such as correcting the location of housing units that were erroneously 

allocated by the Census Bureau to roads and open space) to more accurately reflect the region’s true population and housing distribution.

Source: SANDAG, Current Estimates (2007)

SANDAG

www.sandag.org

October 2007

Census Tract 188.01 Estimates
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POPULATION BY GENDER AND AGE (2007)
Percent

Total Male Female Female

Total Population 3,701 1,868 1,833 50%

Under 5 275 138 137 50%

5 to 9 257 129 128 50%

10 to 14 234 130 104 44%

15 to 17 150 72 78 52%

18 and 19 112 53 59 53%

20 to 24 294 157 137 47%

25 to 29 199 115 84 42%

30 to 34 140 79 61 44%

35 to 39 174 79 95 55%

40 to 44 229 104 125 55%

45 to 49 307 144 163 53%

50 to 54 266 127 139 52%

55 to 59 237 117 120 51%

60 and 61 76 31 45 59%

62 to 64 115 57 58 50%

65 to 69 152 74 78 51%

70 to 74 180 94 86 48%

75 to 79 166 92 74 45%

80 to 84 73 42 31 42%

85 and older 65 34 31 48%

Under 18 916 469 447 49%

65 and older 636 336 300 47%

Median age 40.3 38.9 41.3 -

POPULATION BY AGE (2007)
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POPULATION BY RACE, ETHNICITY AND AGE (2007)
Non-Hispanic

American Asian &

Hispanic White Black Indian Pacific Isl. Other

Total Population 606 2,874 15 22 97 87

Under 5 83 147 7 0 19 19

5 to 9 57 147 0 12 12 29

10 to 14 59 146 4 5 10 10

15 to 17 34 100 0 0 8 8

18 and 19 25 82 0 1 0 4

20 to 24 47 231 0 0 13 3

25 to 29 65 127 2 0 4 1

30 to 34 51 78 0 0 8 3

35 to 39 61 111 0 0 2 0

40 to 44 32 195 0 0 1 1

45 to 49 29 269 0 1 6 2

50 to 54 27 235 0 0 2 2

55 to 59 10 221 0 2 3 1

60 and 61 1 75 0 0 0 0

62 to 64 1 114 0 0 0 0

65 to 69 4 146 0 0 1 1

70 to 74 8 165 1 1 4 1

75 to 79 9 153 1 0 3 0

80 to 84 3 67 0 0 1 2

85 and older 0 65 0 0 0 0

Under 18 233 540 11 17 49 66

65 and older 24 596 2 1 9 4

Median age 24.8 46.4 10.6 9.6 19.7 9.2

POPULATION AND HOUSING CHARACTERISTICS (CHANGE 2000 - 2007)

New Housing Structure Type Definitions in 2007:

Single Family - Detached: Traditional detached single family housing units.

Multi-Family: Apartments and higher density condominium developments (generally more than 12 units per acre)

Mobile Home and Other: Mobile homes in mobile home parks, boats, and other housing not elsewhere classified.

Single Family - Multiple Unit: Includes single family attached housing units, duplexes, townhouses, and lower density condominium 

developments (generally less than 12 units per acre)
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POPULATION AND HOUSING ESTIMATES

POPULATION AND HOUSING (2000 and 2007)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Total Population 30,430 29,218 -1,212 -4.0%

Household Population 30,416 29,196 -1,220 -4.0%

Group Quarters Population 14 22 8 57.1%

Total Housing Units 11,069 11,432 363 3.3%

Single Family - Detached -- 4,725 -- --

Single Family - Multiple-Unit -- 3,777 -- --

Multi-Family -- 2,930 -- --

Mobile Home and Other -- 0 -- --

Occupied Housing Units 10,635 10,989 354 3.3%

Single Family - Detached -- 4,661 -- --

Single Family - Multiple-Unit -- 3,651 -- --

Multi-Family -- 2,677 -- --

Mobile Home and Other -- 0 -- --

Vacancy Rate 3.9% 3.9% 0.0% 0.0%

Persons per Household 2.86 2.66 -0.20 -7.0%

HOUSEHOLD INCOME (real 1999 dollars, adjusted for inflation)
April 1 January 1 2000 to 2007 Change

2000 Census 2007 Numeric Percent

Households by Income Category

Less than $15,000 556 533 -23 -4.1%

$15,000-$29,999 1,238 1,218 -20 -1.6%

$30,000-$44,999 1,945 1,979 34 1.7%

$45,000-$59,999 1,719 1,708 -11 -0.6%

$60,000-$74,999 1,489 1,757 268 18.0%

$75,000-$99,999 1,279 1,396 117 9.1%

$100,000-$124,999 1,081 1,013 -68 -6.3%

$125,000-$149,999 510 495 -15 -2.9%

$150,000-$199,999 538 558 20 3.7%

$200,000 or more 280 332 52 18.6%

Total Households 10,635 10,989 354 3.3%

Median Household Income

Adjusted for inflation (1999 $) $58,774 $60,482 1,708 2.9%

Not adjusted for inflation (current $) $58,774 $79,838 21,064 35.8%

ADVISORY:

Tierrasanta Community Planning Area

City of San Diego

NOTE: Starting in 2007, SANDAG will begin tracking housing structure type based on new definitions. Data for the new 

structure types are not comparable with information from the 2000 Census or SANDAG's Forecast. New definitions are 

described on page 3.

Caution should be taken when using data for small population groups, particularly at small levels of geography. Some 2000 Census data may not 

match information published by the U.S. Census Bureau for the following reasons: sample census data have been controlled to match 100 percent 

count (Summary File 1) data; and some minor adjustments were made (such as correcting the location of housing units that were erroneously 

allocated by the Census Bureau to roads and open space) to more accurately reflect the region’s true population and housing distribution.

Source: SANDAG, Current Estimates (2007)
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POPULATION BY GENDER AND AGE (2007)
Percent

Total Male Female Female

Total Population 29,218 14,388 14,830 51%

Under 5 3,289 1,688 1,601 49%

5 to 9 3,051 1,539 1,512 50%

10 to 14 2,465 1,231 1,234 50%

15 to 17 1,073 501 572 53%

18 and 19 528 280 248 47%

20 to 24 1,329 677 652 49%

25 to 29 1,920 929 991 52%

30 to 34 2,707 1,377 1,330 49%

35 to 39 2,826 1,413 1,413 50%

40 to 44 1,996 1,008 988 49%

45 to 49 1,772 878 894 50%

50 to 54 1,550 698 852 55%

55 to 59 1,579 688 891 56%

60 and 61 554 258 296 53%

62 to 64 707 332 375 53%

65 to 69 806 387 419 52%

70 to 74 460 238 222 48%

75 to 79 258 134 124 48%

80 to 84 196 73 123 63%

85 and older 152 59 93 61%

Under 18 9,878 4,959 4,919 50%

65 and older 1,872 891 981 52%

Median age 31.8 31.3 32.3 -
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POPULATION BY RACE, ETHNICITY AND AGE (2007)
Non-Hispanic

American Asian &

Hispanic White Black Indian Pacific Isl. Other

Total Population 3,107 19,563 2,145 80 3,086 1,237

Under 5 548 1,894 296 11 277 263

5 to 9 445 1,733 314 6 246 307

10 to 14 376 1,309 329 7 207 237

15 to 17 138 616 116 4 115 84

18 and 19 75 322 42 2 46 41

20 to 24 199 800 76 6 181 67

25 to 29 323 1,113 166 9 238 71

30 to 34 346 1,728 245 11 321 56

35 to 39 284 1,832 280 11 383 36

40 to 44 91 1,480 128 7 274 16

45 to 49 72 1,396 63 1 223 17

50 to 54 68 1,253 31 0 190 8

55 to 59 54 1,355 22 2 140 6

60 and 61 4 505 3 0 42 0

62 to 64 18 628 2 0 52 7

65 to 69 31 703 10 2 57 3

70 to 74 23 359 15 0 52 11

75 to 79 7 221 4 0 22 4

80 to 84 3 177 1 0 12 3

85 and older 2 139 2 1 8 0

Under 18 1,507 5,552 1,055 28 845 891

65 and older 66 1,599 32 3 151 21

Median age 19.2 35.7 18.8 27.2 33.6 11.0

POPULATION AND HOUSING CHARACTERISTICS (CHANGE 2000 - 2007)

New Housing Structure Type Definitions in 2007:

Single Family - Detached: Traditional detached single family housing units.

Multi-Family: Apartments and higher density condominium developments (generally more than 12 units per acre)

Mobile Home and Other: Mobile homes in mobile home parks, boats, and other housing not elsewhere classified.

Single Family - Multiple Unit: Includes single family attached housing units, duplexes, townhouses, and lower density condominium 

developments (generally less than 12 units per acre)

-8%

-6%

-4%

-2%

0%

2%

4%

6%

8%

10%

12%

Total Population Household Population Total Housing Units Occupied Housing Units Persons per Household

Percent Change

Tierrasanta Community Planning Area
City of San Diego

San Diego Region

Source: SANDAG, Current Estimates (2007)

SANDAG

www.sandag.org

October 2007

Tierrasanta Estimates

Page 3 of 3Campus Park Traffic Impact Study Appendix Page 340 of 940



ATTACHMENT C 

GIS MAP SHOWING ¼, ½, AND 1 MILE BUFFERS AROUND SHOPS, OFFICES, 
AND RETAIL USES 
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ATTACHMENT D 

FALLBROOK SURVEY RESULTS 

 

 

 

Means of transportation to work 

• Drove a car alone: 8,583 
(71%)  

• Carpooled: 2,136 (18%)  
• Bus or trolley bus: 156 (1%)  
• Streetcar or trolley car: 12 

(0%)  
• Railroad: 7 (0%)  
• Taxi: 8 (0%)  
• Motorcycle: 31 (0%)  
• Bicycle: 175 (1%)  
• Walked: 377 (3%)  
• Other means: 56 (0%)  
• Worked at home: 503 (4%)  

Source:  http://www.city‐data.com/housing/houses‐Fallbrook‐California.html 
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ATTACHMENT E 

CAMPUS PARK AND MEADOWOOD TRAIL EXHIBITS 
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Campus Park & Meadowood Internal Capture Rate Letter - Attachments Page 48
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Campus Park & Meadowood Internal Capture Rate Letter - Attachments Page 50
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Justin: 
We are in agreement with the 30% internal trip capture rate for use in the 
traffic studies for the Meadowood and Campus Park projects.  In agreeing to 
the 30% internal capture rate, it should be noted that this is a special 
case specifically for these two projects, and should not be considered the 
de facto internal capture rate or as setting precedent for other projects 
with impacts to State transportation facilities. 
  
  
Maurice 
  
  
  
Maurice Eaton, Branch Chief 
Travel Forecasting and Modeling 
Caltrans District 11, MS 240 
4050 Taylor Street 
San Diego, CA 92110 
Tel. 619-688-3137, Calnet 8-688-3137 
maurice.eaton@dot.ca.gov 
  
  
  
  
  
  
                                                                            
             Justin Rasas                                                   
             <justin@losengine                                              
             ering.com>                                                 To  
                                       "Maurice Eaton (Caltrans)"           
             04/14/2008 07:40          <maurice_eaton@dot.ca.gov>           
             AM                                                         cc  
                                       Alan Ziegaus <aziegaus@swspr.com>,   
                                       Nick Ortiz                           
                                       <francisco.ortiz@sdcounty.ca.gov>,   
                                       Nael Areigat                         
                                       <nael.areigat@sdcounty.ca.gov>,      
                                       Bruce Tabb <btabb@envdev.com>,       
                                       "Christine Stevenson (County)"       
                                       <christine.stevenson@sdcounty.ca.go  
                                       v>, "David Davis (Winwood)"          
                                       <winwood-davis@msn.com>, Jacob       
                                       Armstrong                            
                                       <jacob_armstrong@dot.ca.gov>,        
                                       "Jimmy Ayala (Pardee)"               
                                       <jimmy.ayala@pardeehomes.com>,       
                                       "Karen Kosup (Pardee)"               
                                       <karen.kosup@pardeehomes.com>        

Windows Live™ 

Re: Internal Capture Rate for Meadowood and Campus Park
From: Maurice Eaton (maurice_eaton@dot.ca.gov)
Sent: Mon 4/14/08 9:53 AM 
To: Justin Rasas (justin@losengineering.com)
Cc: Alan Ziegaus (aziegaus@swspr.com); Bruce Tabb (btabb@envdev.com); Christine Stevenson (County) 

(christine.stevenson@sdcounty.ca.gov); Nick Ortiz (francisco.ortiz@sdcounty.ca.gov); Jacob Armstrong 
(jacob_armstrong@dot.ca.gov); Jimmy Ayala (Pardee) (jimmy.ayala@pardeehomes.com); Karen Kosup (Pardee)
(karen.kosup@pardeehomes.com); Nael Areigat (nael.areigat@sdcounty.ca.gov); David Davis (Winwood) 
(winwood-davis@msn.com) 

Page 1 of 2Windows Live Hotmail Print Message

4/14/2008http://by125w.bay125.mail.live.com/mail/PrintShell.aspx?type=message&cpids=fb15c501...
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Appendix J 
 
Horse Ranch Creek Rd: GP Update Boulevard, Caltrans Letter & North End Transition 
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CE Framework ATTACHMENT E 

Summary Table 1:  Proposed CE Road Standards 

CE Road 
Series

Travel 
Lanes

Design
Speed

No.
Name for Road 
Classification 

Road Components 
Threshold 
Capacity 

(ADT) 

Minimum
ROW 
(feet) 

Relationship to 
Public Road 
Standards 

6.1

Expressway 

6
lanes 

65 mph 6.1 Expressway
Median / Grade-

Separated Interchange 
86,000 146’

Same as existing 
Expressway

6.2

Prime
Arterial 

6
lanes 

65 mph 6.2 Prime Arterial 
Median / At-Grade 

Interchange 
50,000 122’

Same as existing 
Prime Arterial 

4.1A
Major Road with  
Raised Median 

Raised Median 33,400 98’
Same as existing 

Major Road 4.1

Major Road 
Series

4
lanes 

55 mph 

4.1B
Major Road with 

Intermittent Turn Lanes 
Intermittent Turn Lanes 30,800 84’ to 98’ 

Same as existing 
Collector Road 

4.2A
Boulevard with  
Raised Median 

Raised Median 27,000 106’ New standard 4.2

Boulevard  
Series

4
lanes 

40 mph 

4.2B
Boulevard with 

Intermittent Turn Lane 
Intermittent Turn Lanes 25,000 92’ to 106’ New standard 

2.1A
Community Collector 
with Raised Median 

Raised Median 15,000 74’

2.1B
Community Collector 

with
Continuous Turn Lane 

Continuous Turn Lane 13,500 74’

Similar to existing 
Town Collector 
(except higher 
design speed) 

2.1C
Community Collector 

with
Intermittent Turn Lane 

Intermittent Turn Lanes 13,500 60’ to 74’ New standard 

2.1D
Community Collector 

with
Improvement Options 

Raised Median, 

Continuous Turn Lane, 
Intermittent Turn Lane 

13,500 – 
15,000

84’
Similar to existing 

Rural Collector 

2.1

Community 
Collector

Series

2
lanes 

45 mph 

2.1E Community Collector None 10,900 60’
Same as existing 

Light Collector 

E-6
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CE Framework ATTACHMENT E 

Threshold Minimum Relationship to 
CE Road Travel Design Name for Road 

Series Lanes Speed
No.

Classification 
Road Components Capacity 

(ADT) 
ROW Public Road 
(feet) Standards 

2.2A
Light Collector with 

Raised Median 
Raised Median 13,500 78’

2.2B
Light Collector with 

Continuous Turn Lane 
Continuous Turn Lane 13,500 78’

Similar to existing 
Town Collector 
(except wider 

parkway, ROW) 

2.2C
Light Collector with 

Intermittent Turn Lanes 
Intermittent Turn Lanes 13,500 64’ to 78’ New Standard 

2.2D
Light Collector with 

Improvement Options 

Raised Median,  

Continuous Turn Lane, 
Intermittent Turn Lane 

13,500 88’
Similar to existing 

Rural Collector 

2.2E Light Collector None 10,900 64’
Similar to existing 

Rural Light Collector 

2.2

Light
Collector

Series

2
lanes 

40 mph 

2.2F
Light Collector with 
Reduced Shoulder 

Reduced Shoulder 8,700 52’

New Standard 

(Similar to previous 
Rural Minor Road) 

2.3A
Minor Collector with 

Raised Median 
Raised Median 8,000 82’ New Standard 

2.3B
Minor Collector with 

Intermittent Turn Lane 
Intermittent Turn Lane 8,000 68’ to 82’ New Standard 

2.3

Minor
Collector

Series

2
lanes 

35 mph 

2.3C Minor Collector None 7,000 68’ New Standard 

E-7
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CE Framework ATTACHMENT E 

SUMMARY TABLE 2:  LOCATION GUIDE 

Summary Table 2 indicates where to locate different CE road 
classifications, and are listed in order of preference. Road 
types with lower design speeds are recommended for Villages 
and for Semi-Rural or Rural Lands with physical constraints. 
This table should be used in conjunction with other mapping 

criteria prepared for GP2020. In order to develop a rational 
network, road mapping should consider the predominant
topography or land use patterns, and a change in road 
classification should occur only at road intersections or another 
easily identifiable location in the network.

Lanes: Village / Village Core3 Semi-Rural Rural Lands 

6 Lane Limited use only: 6.1 Expressway or 
6.2 Prime Arterial 

6.1 Expressway or 6.2 Prime Arterial 6.1 Expressway or 6.2 Prime Arterial 

4 Lane 
1st Choice: 4.2 Boulevard
Limited use only: 4.1 Major Road 

1st Choice: 4.1 Major Road
Limited use only: 4.2 Boulevard 

1st Choice: 4.1 Major Road
Limited use only: 4.2 Boulevard 

2 Lane 

1st Choice: 2.3 Minor Collector
2nd Choice: 2.2 Light Collector
Limited use only: 2.1 Community 
Collector  

1st Choice: 2.2 Light Collector
2nd Choice: 2.1 Community Collector 
Limited use: 2.3 Minor Collector 

1st Choice: 2.1 Community Collector  
Areas with Physical Constraints: 2.2 
Light Collector or 2.3 Minor 
Collector  

NON-CIRCULATION ELEMENT ROADS 

At the request of Steering Committee members, preliminary information for two non-CE roads was added to this handout.  The 
information on Fire Access Roads is subject to further review and refinement based on input from DPW, the Fire Services Section of 
DPLU, and the respective fire protection districts. 

Local Public Road: Local Public Roads may be shown on the regional CE Map when used to resolve road capacity problems within 
the CE network or when used to link CE roads together into a complete network. Local Public Roads may be shown on a community 
plan map when they form an important part of a community-wide or town center road network. Community plan maps can also 
include new local public road alignments that are being proposed to improve connectivity within a community.  Standards for this
road type are located in the County’s “Public Road Standards”. 

3  Please note that passing lanes are not appropriate for a Village. 

E-8
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CE Framework ATTACHMENT E 

Fire Access Road: Fire/Emergency Access Roads provide a 
secondary egress route for the public in the event of a fire 
emergency. These roads can be built to local public road 
standards or to private road standards. Proposed criteria for 
designating a Fire/Emergency Access Road, as well as 
preliminary standards for these roads, is contained in Appendix 
D.

During the road network planning process, a number of fire 
access roads were identified by the community planning groups 

as candidates for Fire/Emergency access routes. Their primary 
objective was to identify evacuation routes in the event of a fire 
emergency. In several cases, proposed routes were already 
mapped as a CE road on the Existing General Plan but were not 
built to CE standards. Many of these mapped roads do not meet 
the preliminary road standard for a Fire/Emergency Access 
Road, and further discussions are needed to identify funding 
mechanisms to bring emergency access routes up to proposed 
standards.

ROAD STANDARD DESCRIPTIONS 

The pages that follow contain detailed descriptions for each road standard. Cross sections are included to illustrate the size and
organization of all road components. See the Glossary of Terms for an explanation of terms used in the diagrams. 

Please note that a wider Right-of-Way (ROW) will be required for bike lanes identified in the Bicycle Master Plan. Areas called
Parkways contain landscaping, utilities, and trails or bicycle paths as required.  Additional width may be required for trails (called 
“pathways” in the Trails Master Plan). 

4 Private Road Standards were used to establish fire/emergency access roads’ design speed and ROW. 

Type of Non-CE Road Travel
Lanes

Minimum
Design Speed 

Threshold Capacity 
(ADT)

Minimum ROW 
(feet)

Local Public Road 2 30 mph 4,500 60’ 
Non-Circulation Element 

Roads

Fire Access Road 2 30 mph4 Not Applicable 40’
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Graphic of Transition from 2 Lanes to 4 Lanes                         

along Horse Ranch Creek Road.

Horse Ranch Creek Road

2 Lanes
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College BaltimoreCollege Baltimore

Oriole

Horse Ranch Creek Road

4 Lanes
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Appendix K 
 
Existing + Project Intersection Level of Service Calculations 
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AM Existing + Project
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 4 590 1030 22 70 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 4 621 1084 23 74 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1107 1725 1096
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1107 1725 1096
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 24 90
cM capacity (veh/h) 631 97 260

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 4 621 1107 100
Volume Left 4 0 0 74
Volume Right 0 0 23 26
cSH 631 1700 1700 116
Volume to Capacity 0.01 0.37 0.65 0.86
Queue Length 95th (ft) 1 0 0 130
Control Delay (s) 10.7 0.0 0.0 118.7
Lane LOS B F
Approach Delay (s) 0.1 0.0 118.7
Approach LOS F

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15

AM Existing + Project
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 75 638 832 29 59 103
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 12.0 69.0 57.0 57.0 21.0 21.0
Total Split (%) 13.3% 76.7% 63.3% 63.3% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 7.6 36.9 31.4 31.4 8.9 8.9
Actuated g/C Ratio 0.13 0.66 0.56 0.56 0.16 0.16
v/c Ratio 0.39 0.55 0.84 0.04 0.25 0.34
Control Delay 37.5 5.7 18.8 5.6 31.5 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.5 5.7 18.8 5.6 31.5 10.9
LOS D A B A C B
Approach Delay 9.0 18.3 18.4
Approach LOS A B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 55.9
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 14.5 Intersection LOS: B
Intersection Capacity Utilization 62.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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AM Existing + Project
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 79 672 876 31 62 108
v/c Ratio 0.39 0.55 0.84 0.04 0.25 0.34
Control Delay 37.5 5.7 18.8 5.6 31.5 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.5 5.7 18.8 5.6 31.5 10.9
Queue Length 50th (ft) 28 72 250 4 22 0
Queue Length 95th (ft) #93 155 461 15 66 44
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 230 1493 1308 997 473 499
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.45 0.67 0.03 0.13 0.22

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Project
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1583 1417
Volume (vph) 75 638 832 29 59 103
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 79 672 876 31 62 108
RTOR Reduction (vph) 0 0 0 3 0 91
Lane Group Flow (vph) 79 672 876 28 62 17
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 3.7 39.1 31.4 31.4 8.9 8.9
Effective Green, g (s) 3.7 39.1 31.4 31.4 8.9 8.9
Actuated g/C Ratio 0.07 0.70 0.56 0.56 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 105 1301 1045 795 252 225
v/s Ratio Prot c0.05 0.36 c0.47 c0.04
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.75 0.52 0.84 0.04 0.25 0.08
Uniform Delay, d1 25.7 4.0 10.2 5.5 20.6 20.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.8 0.3 6.0 0.0 0.5 0.1
Delay (s) 51.5 4.3 16.2 5.5 21.1 20.2
Level of Service D A B A C C
Approach Delay (s) 9.3 15.8 20.5
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 56.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Project
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 1 652 896 1 5 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 686 943 1 5 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 944 1632 944
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 944 1632 944
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 95 97
cM capacity (veh/h) 727 111 318

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 687 944 16
Volume Left 1 0 5
Volume Right 0 1 11
cSH 727 1700 196
Volume to Capacity 0.00 0.56 0.08
Queue Length 95th (ft) 0 0 6
Control Delay (s) 0.0 0.0 24.9
Lane LOS A C
Approach Delay (s) 0.0 0.0 24.9
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15

AM Existing + Project
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT SBT
Lane Configurations
Volume (vph) 75 557 51 562 76 84 91
Turn Type Prot Prot Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 8
Detector Phases 7 4 3 8 8 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 12.0 27.0 11.0 26.0 26.0 25.0 37.0
Total Split (%) 12.0% 27.0% 11.0% 26.0% 26.0% 25.0% 37.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min
Act Effct Green (s) 7.9 21.4 7.0 18.3 18.3 15.3 23.6
Actuated g/C Ratio 0.10 0.27 0.08 0.23 0.23 0.19 0.30
v/c Ratio 0.52 0.71 0.41 0.73 0.21 0.73 0.83
Control Delay 55.1 34.0 52.8 37.4 9.2 44.9 42.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.1 34.0 52.8 37.4 9.2 44.9 42.2
LOS E C D D A D D
Approach Delay 36.2 35.5 44.9 42.2
Approach LOS D D D D

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 79.6
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 38.2 Intersection LOS: D
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395
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AM Existing + Project
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT SBT
Lane Group Flow (vph) 79 667 54 592 80 257 443
v/c Ratio 0.52 0.71 0.41 0.73 0.21 0.73 0.83
Control Delay 55.1 34.0 52.8 37.4 9.2 44.9 42.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.1 34.0 52.8 37.4 9.2 44.9 42.2
Queue Length 50th (ft) 44 182 30 163 0 131 230
Queue Length 95th (ft) #116 #294 #78 250 37 230 364
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 166 1087 142 999 458 476 691
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.61 0.38 0.59 0.17 0.54 0.64

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Project
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 0.96 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (prot) 1583 3475 1583 3539 1417 1762 1765
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (perm) 1583 3475 1583 3539 1417 1762 1765
Volume (vph) 75 557 77 51 562 76 96 84 65 255 91 75
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 79 586 81 54 592 80 101 88 68 268 96 79
RTOR Reduction (vph) 0 10 0 0 0 61 0 13 0 0 8 0
Lane Group Flow (vph) 79 657 0 54 592 19 0 244 0 0 435 0
Turn Type Prot Prot Perm Split Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8
Actuated Green, G (s) 5.7 21.4 3.5 19.2 19.2 15.3 23.6
Effective Green, g (s) 5.7 21.4 3.5 19.2 19.2 15.3 23.6
Actuated g/C Ratio 0.07 0.27 0.04 0.24 0.24 0.19 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 113 932 69 851 341 338 522
v/s Ratio Prot 0.05 c0.19 0.03 c0.17 c0.14 c0.25
v/s Ratio Perm 0.01
v/c Ratio 0.70 0.70 0.78 0.70 0.06 0.72 0.83
Uniform Delay, d1 36.2 26.3 37.8 27.6 23.3 30.3 26.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.2 2.4 42.6 2.5 0.1 7.4 10.9
Delay (s) 53.4 28.8 80.4 30.1 23.4 37.7 37.2
Level of Service D C F C C D D
Approach Delay (s) 31.4 33.1 37.7 37.2
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 33.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 79.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Project
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR
Lane Configurations
Volume (vph) 502 297 193 260 1 551
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Detector Phases 4 4 3 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 40.0 40.0 23.0 63.0 37.0 37.0
Total Split (%) 40.0% 40.0% 23.0% 63.0% 37.0% 37.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 33.6 33.6 16.4 54.0 38.0 38.0
Actuated g/C Ratio 0.34 0.34 0.16 0.54 0.38 0.38
v/c Ratio 0.84 0.46 0.78 0.27 0.17 0.65
Control Delay 43.1 4.6 47.6 13.8 25.2 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.1 4.6 47.6 13.8 25.2 6.5
LOS D A D B C A
Approach Delay 28.8 28.1 9.6
Approach LOS C C A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 40 (40%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 22.0 Intersection LOS: C
Intersection Capacity Utilization 59.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps

AM Existing + Project
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR
Lane Group Flow (vph) 528 313 203 274 114 580
v/c Ratio 0.84 0.46 0.78 0.27 0.17 0.65
Control Delay 43.1 4.6 47.6 13.8 25.2 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.1 4.6 47.6 13.8 25.2 6.5
Queue Length 50th (ft) 305 0 94 71 48 0
Queue Length 95th (ft) 395 51 m139 m0 102 99
Internal Link Dist (ft) 574 1191 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 703 729 309 1141 715 917
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.43 0.66 0.24 0.16 0.63

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Existing + Project
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1417 1583 1863 1775 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1417 1583 1863 1775 1417
Volume (vph) 0 502 297 193 260 0 0 0 0 107 1 551
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 528 313 203 274 0 0 0 0 113 1 580
RTOR Reduction (vph) 0 0 208 0 0 0 0 0 0 0 0 360
Lane Group Flow (vph) 0 528 105 203 274 0 0 0 0 0 114 220
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 33.6 33.6 16.4 54.0 38.0 38.0
Effective Green, g (s) 33.6 33.6 16.4 54.0 38.0 38.0
Actuated g/C Ratio 0.34 0.34 0.16 0.54 0.38 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 626 476 260 1006 675 538
v/s Ratio Prot c0.28 c0.13 0.15
v/s Ratio Perm 0.07 0.06 c0.16
v/c Ratio 0.84 0.22 0.78 0.27 0.17 0.41
Uniform Delay, d1 30.8 23.8 40.1 12.4 20.5 22.8
Progression Factor 1.00 1.00 0.78 1.17 1.00 1.00
Incremental Delay, d2 10.1 0.2 11.0 0.1 0.5 2.3
Delay (s) 40.8 24.0 42.3 14.7 21.1 25.1
Level of Service D C D B C C
Approach Delay (s) 34.6 26.4 0.0 24.4
Approach LOS C C A C

Intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Project
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBT NBR
Lane Configurations
Volume (vph) 405 277 324 112 0 234
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2
Detector Phases 7 4 8 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 45.0 78.0 33.0 33.0 22.0 22.0
Total Split (%) 45.0% 78.0% 33.0% 33.0% 22.0% 22.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 31.5 57.9 22.4 22.4 34.1 34.1
Actuated g/C Ratio 0.32 0.58 0.22 0.22 0.34 0.34
v/c Ratio 0.85 0.27 0.82 0.33 0.23 0.38
Control Delay 34.3 4.1 52.5 19.8 29.7 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.3 4.1 52.5 19.8 29.7 6.5
LOS C A D B C A
Approach Delay 22.1 44.1 15.0
Approach LOS C D B

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 56 (56%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 26.8 Intersection LOS: C
Intersection Capacity Utilization 59.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps
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AM Existing + Project
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT WBT WBR NBT NBR
Lane Group Flow (vph) 426 292 341 118 141 246
v/c Ratio 0.85 0.27 0.82 0.33 0.23 0.38
Control Delay 34.3 4.1 52.5 19.8 29.7 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.3 4.1 52.5 19.8 29.7 6.5
Queue Length 50th (ft) 292 36 207 34 65 0
Queue Length 95th (ft) m328 m24 285 76 141 68
Internal Link Dist (ft) 1191 2152 911
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 649 1379 540 449 604 645
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.21 0.63 0.26 0.23 0.38

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

AM Existing + Project
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1770 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1770 1417
Volume (vph) 405 277 0 0 324 112 134 0 234 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 426 292 0 0 341 118 141 0 246 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 41 0 0 162 0 0 0
Lane Group Flow (vph) 426 292 0 0 341 77 0 141 84 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 31.5 57.9 22.4 22.4 34.1 34.1
Effective Green, g (s) 31.5 57.9 22.4 22.4 34.1 34.1
Actuated g/C Ratio 0.32 0.58 0.22 0.22 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 499 1079 417 317 604 483
v/s Ratio Prot c0.27 0.16 c0.18
v/s Ratio Perm 0.05 0.08 0.06
v/c Ratio 0.85 0.27 0.82 0.24 0.23 0.17
Uniform Delay, d1 32.1 10.5 36.9 31.8 23.6 23.1
Progression Factor 0.68 0.39 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.5 0.1 11.8 0.4 0.9 0.8
Delay (s) 32.3 4.2 48.6 32.2 24.5 23.9
Level of Service C A D C C C
Approach Delay (s) 20.8 44.4 24.1 0.0
Approach LOS C D C A

Intersection Summary
HCM Average Control Delay 28.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Project
8: Pala Rd (SR-76) & Pankey Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 9 514 9 14 489 3 14 2 32 0 6 23
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 9 541 9 15 515 3 15 2 34 0 6 24
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 518 551 879 1112 275 870 1115 259
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 518 551 879 1112 275 870 1115 259
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 93 99 95 100 97 97
cM capacity (veh/h) 1044 1015 224 203 722 228 202 740

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 9 361 190 15 343 175 51 31
Volume Left 9 0 0 15 0 0 15 0
Volume Right 0 0 9 0 0 3 34 24
cSH 1044 1700 1700 1015 1700 1700 412 477
Volume to Capacity 0.01 0.21 0.11 0.01 0.20 0.10 0.12 0.06
Queue Length 95th (ft) 1 0 0 1 0 0 10 5
Control Delay (s) 8.5 0.0 0.0 8.6 0.0 0.0 15.0 13.1
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 15.0 13.1
Approach LOS B B

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 30.7% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR ø2 ø3
Lane Configurations
Volume (vph) 220 326 287 45 40 0 219
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 6 6 2 3
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 27.0 39.0 21.0 21.0 21.0 21.0 21.0 21.0 9.0
Total Split (%) 30.0% 43.3% 23.3% 23.3% 23.3% 23.3% 23.3% 23% 10%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min None
Act Effct Green (s) 12.4 23.1 9.8 9.8 7.3 7.3 7.3
Actuated g/C Ratio 0.24 0.47 0.20 0.20 0.15 0.15 0.15
v/c Ratio 0.61 0.21 0.43 0.15 0.19 0.13 0.13
Control Delay 25.0 7.0 21.4 8.6 24.6 0.3 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.0 7.0 21.4 8.6 24.6 0.3 0.3
LOS C A C A C A A
Approach Delay 14.3 19.7 4.0
Approach LOS B B A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 49.2
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 13.5 Intersection LOS: B
Intersection Capacity Utilization 34.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     9: Pala Rd (SR-76) & Horse Ranch Creek Rd
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AM Existing + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 232 343 302 47 42 114 117
v/c Ratio 0.61 0.21 0.43 0.15 0.19 0.13 0.13
Control Delay 25.0 7.0 21.4 8.6 24.6 0.3 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.0 7.0 21.4 8.6 24.6 0.3 0.3
Queue Length 50th (ft) 60 25 42 0 11 0 0
Queue Length 95th (ft) 134 46 88 24 43 0 0
Internal Link Dist (ft) 2753 5080 1429
Turn Bay Length (ft) 250 250 150 150
Base Capacity (vph) 595 2093 1102 473 450 980 951
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.16 0.27 0.10 0.09 0.12 0.12

Intersection Summary

AM Existing + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.85 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1504 1441 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1504 1441 1346
Volume (vph) 220 326 0 0 287 45 0 0 0 40 0 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 343 0 0 302 47 0 0 0 42 0 231
RTOR Reduction (vph) 0 0 0 0 0 38 0 0 0 0 97 100
Lane Group Flow (vph) 232 343 0 0 302 9 0 0 0 42 17 17
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 6
Actuated Green, G (s) 10.3 24.1 9.8 9.8 7.3 7.3 7.3
Effective Green, g (s) 10.3 24.1 9.8 9.8 7.3 7.3 7.3
Actuated g/C Ratio 0.21 0.49 0.20 0.20 0.15 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 331 1730 703 282 223 213 199
v/s Ratio Prot c0.15 0.10 c0.09 c0.03 0.01
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.70 0.20 0.43 0.03 0.19 0.08 0.09
Uniform Delay, d1 18.1 7.1 17.3 15.9 18.4 18.1 18.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 0.1 0.4 0.0 0.4 0.2 0.2
Delay (s) 24.6 7.2 17.7 16.0 18.8 18.3 18.3
Level of Service C A B B B B B
Approach Delay (s) 14.2 17.5 0.0 18.4
Approach LOS B B A B

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 49.3 Sum of lost time (s) 21.9
Intersection Capacity Utilization 34.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

Campus Park Traffic Impact Study Appendix Page 367 of 940



AM Existing + Project
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 11 338 205 10 12 26
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 356 216 11 13 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 226 600 221
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 226 600 221
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 97 97
cM capacity (veh/h) 1342 460 819

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 367 226 40
Volume Left 12 0 13
Volume Right 0 11 27
cSH 1342 1700 657
Volume to Capacity 0.01 0.13 0.06
Queue Length 95th (ft) 1 0 5
Control Delay (s) 0.3 0.0 10.8
Lane LOS A B
Approach Delay (s) 0.3 0.0 10.8
Approach LOS B

Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 36.7% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Project
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 336 15 2 191 26 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 354 16 2 201 27 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 369 567 362
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 369 567 362
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 99
cM capacity (veh/h) 1189 484 683

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 369 203 33
Volume Left 0 2 27
Volume Right 16 0 5
cSH 1700 1189 508
Volume to Capacity 0.22 0.00 0.06
Queue Length 95th (ft) 0 0 5
Control Delay (s) 0.0 0.1 12.6
Lane LOS A B
Approach Delay (s) 0.0 0.1 12.6
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 28.6% ICU Level of Service A
Analysis Period (min) 15
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AM Existing + Project
12: Pala Mesa Dr & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 25 38 37 55 24 15 21 149 46 32 244 8
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 26 40 39 58 25 16 22 157 48 34 257 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 558 578 261 608 558 181 265 205
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 558 578 261 608 558 181 265 205
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 93 90 95 83 94 98 98 98
cM capacity (veh/h) 400 409 778 347 420 862 1299 1366

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 105 58 41 22 205 34 265
Volume Left 26 58 0 22 0 34 0
Volume Right 39 0 16 0 48 0 8
cSH 493 347 523 1299 1700 1366 1700
Volume to Capacity 0.21 0.17 0.08 0.02 0.12 0.02 0.16
Queue Length 95th (ft) 20 15 6 1 0 2 0
Control Delay (s) 14.3 17.4 12.5 7.8 0.0 7.7 0.0
Lane LOS B C B A A
Approach Delay (s) 14.3 15.4 0.8 0.9
Approach LOS B C

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 39.0% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Project
13: Pala Mesa Dr & Wilt Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 3 0 10 2 17 0 4 19 33 8 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 3 0 11 2 18 0 4 20 35 8 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 20 3 42 46 3 59 37 11
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 20 3 42 46 3 59 37 11
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 100 99 98 96 99 100
cM capacity (veh/h) 1596 1619 949 839 1081 911 849 1070

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 4 31 24 43
Volume Left 1 11 0 35
Volume Right 0 18 20 0
cSH 1596 1619 1029 898
Volume to Capacity 0.00 0.01 0.02 0.05
Queue Length 95th (ft) 0 0 2 4
Control Delay (s) 1.8 2.5 8.6 9.2
Lane LOS A A A A
Approach Delay (s) 1.8 2.5 8.6 9.2
Approach LOS A A

Intersection Summary
Average Delay 6.8
Intersection Capacity Utilization 18.9% ICU Level of Service A
Analysis Period (min) 15
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AM Existing + Project
14: Stewart Canyon Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 14 1 23 16 0 138 3 156 13 98 273 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 15 1 24 17 0 145 3 164 14 103 287 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 813 682 291 696 678 171 295 178
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 813 682 291 696 678 171 295 178
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 94 100 97 95 100 83 100 93
cM capacity (veh/h) 233 344 748 324 345 873 1267 1398

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 40 162 3 178 103 295
Volume Left 15 17 3 0 103 0
Volume Right 24 145 0 14 0 7
cSH 406 742 1267 1700 1398 1700
Volume to Capacity 0.10 0.22 0.00 0.10 0.07 0.17
Queue Length 95th (ft) 8 21 0 0 6 0
Control Delay (s) 14.8 11.2 7.8 0.0 7.8 0.0
Lane LOS B B A A
Approach Delay (s) 14.8 11.2 0.1 2.0
Approach LOS B B

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 38.0% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Project
15: Reche Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 189 229 146 171 149 119
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 199 241 154 180 157 125
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 707 219 282
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 707 219 282
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 44 71 88
cM capacity (veh/h) 354 820 1280

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 440 154 180 282
Volume Left 199 154 0 0
Volume Right 241 0 0 125
cSH 514 1280 1700 1700
Volume to Capacity 0.86 0.12 0.11 0.17
Queue Length 95th (ft) 226 10 0 0
Control Delay (s) 40.9 8.2 0.0 0.0
Lane LOS E A
Approach Delay (s) 40.9 3.8 0.0
Approach LOS E

Intersection Summary
Average Delay 18.2
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15
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AM Existing + Project
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 178 878 30 247 549 51
Turn Type Free custom Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 2
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 8.0
Total Split (s) 33.0 0.0 11.0 33.0 46.0 46.0 16.0 17.0
Total Split (%) 36.7% 0.0% 12.2% 36.7% 51.1% 51.1% 18% 19%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None
Act Effct Green (s) 29.1 86.0 7.0 70.9 37.8 37.8
Actuated g/C Ratio 0.34 1.00 0.08 0.82 0.44 0.44
v/c Ratio 0.35 0.65 0.21 0.22 0.83 0.07
Control Delay 26.4 1.8 42.4 2.1 33.0 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.4 1.8 42.4 2.1 33.0 13.6
LOS C A D A C B
Approach Delay 5.9 6.5 31.4
Approach LOS A A C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 86
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 13.9 Intersection LOS: B
Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395

AM Existing + Project
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 187 924 32 260 578 54
v/c Ratio 0.35 0.65 0.21 0.22 0.83 0.07
Control Delay 26.4 1.8 42.4 2.1 33.0 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.4 1.8 42.4 2.1 33.0 13.6
Queue Length 50th (ft) 80 14 17 20 266 16
Queue Length 95th (ft) m92 m9 46 33 #418 36
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 536 1417 152 1169 777 914
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.65 0.21 0.22 0.74 0.06

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Existing + Project
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 1583 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 1583 1863
Volume (vph) 178 878 30 247 549 51
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 187 924 32 260 578 54
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 187 924 32 260 578 54
Turn Type Free custom Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 2
Actuated Green, G (s) 29.2 86.0 7.0 67.0 37.8 37.8
Effective Green, g (s) 29.2 86.0 7.0 67.0 37.8 37.8
Actuated g/C Ratio 0.34 1.00 0.08 0.78 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 537 1417 152 1170 696 819
v/s Ratio Prot 0.12 0.02 0.08 c0.37 0.03
v/s Ratio Perm c0.65 0.11
v/c Ratio 0.35 0.65 0.21 0.22 0.83 0.07
Uniform Delay, d1 21.3 0.0 36.9 2.5 21.3 13.9
Progression Factor 1.10 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.2 0.7 0.1 8.3 0.0
Delay (s) 23.6 1.2 37.6 2.6 29.6 13.9
Level of Service C A D A C B
Approach Delay (s) 5.0 6.5 28.3
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 86.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Project
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 623 61 254 7 834
Turn Type Prot custom
Protected Phases 2 3 1 2 4 4 1 3
Permitted Phases 4
Detector Phases 2 3 1 2 4 4 1
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0
Total Split (s) 57.0 16.0 46.0 17.0 33.0 11.0
Total Split (%) 63.3% 17.8% 51.1% 18.9% 36.7% 12%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None
Act Effct Green (s) 48.8 12.1 37.8 13.1 29.1
Actuated g/C Ratio 0.57 0.14 0.44 0.15 0.34
v/c Ratio 0.83 0.29 0.33 0.05 1.00
Control Delay 9.5 39.0 16.7 33.9 41.5
Queue Delay 0.3 0.0 0.0 0.0 0.0
Total Delay 9.8 39.0 16.7 33.9 41.5
LOS A D B C D
Approach Delay 9.8 21.0 41.4
Approach LOS A C D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 86
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 25.1 Intersection LOS: C
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps

Campus Park Traffic Impact Study Appendix Page 372 of 940



AM Existing + Project
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBT WBL WBT SBT SBR
Lane Group Flow (vph) 859 64 267 15 878
v/c Ratio 0.83 0.29 0.33 0.05 1.00
Control Delay 9.5 39.0 16.7 33.9 41.5
Queue Delay 0.3 0.0 0.0 0.0 0.0
Total Delay 9.8 39.0 16.7 33.9 41.5
Queue Length 50th (ft) 66 33 91 8 ~229
Queue Length 95th (ft) m84 72 145 25 #507
Internal Link Dist (ft) 354 664 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 1058 222 914 276 880
Starvation Cap Reductn 22 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.83 0.29 0.29 0.05 1.00

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

AM Existing + Project
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1803 1583 1863 1814 1417
Flt Permitted 1.00 0.95 1.00 0.97 1.00
Satd. Flow (perm) 1803 1583 1863 1814 1417
Volume (vph) 0 623 193 61 254 0 0 0 0 8 7 834
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 656 203 64 267 0 0 0 0 8 7 878
RTOR Reduction (vph) 0 13 0 0 0 0 0 0 0 0 0 399
Lane Group Flow (vph) 0 846 0 64 267 0 0 0 0 0 15 479
Turn Type Prot Split custom
Protected Phases 2 3 1 2 4 4 4 1
Permitted Phases 4
Actuated Green, G (s) 48.8 12.1 37.8 13.1 29.2
Effective Green, g (s) 48.8 12.1 37.8 13.1 29.2
Actuated g/C Ratio 0.57 0.14 0.44 0.15 0.34
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1023 223 819 276 481
v/s Ratio Prot c0.47 0.04 0.14 0.01 c0.34
v/s Ratio Perm
v/c Ratio 0.83 0.29 0.33 0.05 1.00
Uniform Delay, d1 15.2 33.1 15.8 31.2 28.3
Progression Factor 0.21 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 0.7 0.2 0.1 39.7
Delay (s) 7.6 33.8 16.0 31.2 68.1
Level of Service A C B C E
Approach Delay (s) 7.6 19.4 0.0 67.5
Approach LOS A B A E

Intersection Summary
HCM Average Control Delay 35.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 86.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Project
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 527 102 173 2 37
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 49.0 69.0 20.0 21.0 21.0
Total Split (%) 54.4% 76.7% 22.2% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 24.9 36.5 11.0 10.4 10.4
Actuated g/C Ratio 0.44 0.64 0.19 0.18 0.18
v/c Ratio 0.80 0.09 0.54 0.38 0.13
Control Delay 24.6 3.3 32.2 30.7 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 24.6 3.3 32.2 30.7 11.8
LOS C A C C B
Approach Delay 21.2 32.2 26.2
Approach LOS C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 56.9
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 24.0 Intersection LOS: C
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps

AM Existing + Project
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Group Flow (vph) 555 107 186 123 39
v/c Ratio 0.80 0.09 0.54 0.38 0.13
Control Delay 24.6 3.3 32.2 30.7 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 24.6 3.3 32.2 30.7 11.8
Queue Length 50th (ft) 155 9 56 38 0
Queue Length 95th (ft) 349 27 163 114 27
Internal Link Dist (ft) 664 1191 1002
Turn Bay Length (ft) 300 200
Base Capacity (vph) 957 1463 498 528 449
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.58 0.07 0.37 0.23 0.09

Intersection Summary
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AM Existing + Project
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1857 1775 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1857 1775 1417
Volume (vph) 527 102 0 0 173 4 115 2 37 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 555 107 0 0 182 4 121 2 39 0 0 0
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 32 0 0 0
Lane Group Flow (vph) 555 107 0 0 185 0 0 123 7 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 24.9 37.5 8.6 10.4 10.4
Effective Green, g (s) 24.9 37.5 8.6 10.4 10.4
Actuated g/C Ratio 0.45 0.67 0.15 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 705 1250 286 330 264
v/s Ratio Prot c0.35 0.06 c0.10
v/s Ratio Perm 0.07 0.01
v/c Ratio 0.79 0.09 0.65 0.37 0.03
Uniform Delay, d1 13.2 3.2 22.2 19.9 18.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 0.0 5.0 0.7 0.0
Delay (s) 19.0 3.2 27.2 20.6 18.7
Level of Service B A C C B
Approach Delay (s) 16.5 27.2 20.1 0.0
Approach LOS B C C A

Intersection Summary
HCM Average Control Delay 19.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 55.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Project
22: Stewart Canyon Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Yield Free Free
Grade 0% 0% 0%
Volume (veh/h) 18 92 135 2 5 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 19 97 142 2 5 21
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 302 16 26
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 302 16 26
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 97 91 91
cM capacity (veh/h) 628 1063 1588

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 116 144 26
Volume Left 19 142 0
Volume Right 97 0 21
cSH 955 1588 1700
Volume to Capacity 0.12 0.09 0.02
Queue Length 95th (ft) 10 7 0
Control Delay (s) 9.3 7.4 0.0
Lane LOS A A
Approach Delay (s) 9.3 7.4 0.0
Approach LOS A

Intersection Summary
Average Delay 7.5
Intersection Capacity Utilization 27.6% ICU Level of Service A
Analysis Period (min) 15
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AM Existing + Project
23: Baltimore Oriole & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 136 44 89 121 24 69
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 143 46 94 127 25 73
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 217 94 221
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 217 94 221
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 81 95 98
cM capacity (veh/h) 757 963 1348

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 189 94 127 25 73
Volume Left 143 0 0 25 0
Volume Right 46 0 127 0 0
cSH 799 1700 1700 1348 1700
Volume to Capacity 0.24 0.06 0.07 0.02 0.04
Queue Length 95th (ft) 23 0 0 1 0
Control Delay (s) 10.9 0.0 0.0 7.7 0.0
Lane LOS B A
Approach Delay (s) 10.9 0.0 2.0
Approach LOS B

Intersection Summary
Average Delay 4.4
Intersection Capacity Utilization 26.2% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Project
24: Longspur & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 109 35 175 161 30 175
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 115 37 184 169 32 184

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total (vph) 152 184 169 32 184
Volume Left (vph) 115 0 0 32 0
Volume Right (vph) 37 0 169 0 0
Hadj (s) 0.04 0.03 -0.67 0.53 0.03
Departure Headway (s) 5.2 5.2 4.5 5.8 5.3
Degree Utilization, x 0.22 0.27 0.21 0.05 0.27
Capacity (veh/h) 642 672 774 592 653
Control Delay (s) 9.6 8.8 7.5 7.9 9.1
Approach Delay (s) 9.6 8.2 8.9
Approach LOS A A A

Intersection Summary
Delay 8.7
HCM Level of Service A
Intersection Capacity Utilization 31.7% ICU Level of Service A
Analysis Period (min) 15
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AM Existing + Project
25: Harvest Glen Ln & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 83 29 307 146 42 242
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 87 31 323 154 44 255

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total (vph) 87 31 323 154 44 255
Volume Left (vph) 87 0 0 0 44 0
Volume Right (vph) 0 31 0 154 0 0
Hadj (s) 0.53 -0.67 0.03 -0.67 0.53 0.03
Departure Headway (s) 6.8 5.6 5.2 4.5 5.9 5.4
Degree Utilization, x 0.16 0.05 0.47 0.19 0.07 0.38
Capacity (veh/h) 488 583 673 768 585 648
Control Delay (s) 9.9 7.6 11.6 7.4 8.1 10.5
Approach Delay (s) 9.3 10.2 10.1
Approach LOS A B B

Intersection Summary
Delay 10.1
HCM Level of Service B
Intersection Capacity Utilization 34.6% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Project
26: Pardee South Loop & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 25 366 0 7 297
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 26 385 0 7 313
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 713 385 385
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 713 385 385
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 99
cM capacity (veh/h) 396 662 1173

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 26 385 0 7 313
Volume Left 0 0 0 7 0
Volume Right 26 0 0 0 0
cSH 662 1700 1700 1173 1700
Volume to Capacity 0.04 0.23 0.00 0.01 0.18
Queue Length 95th (ft) 3 0 0 0 0
Control Delay (s) 10.7 0.0 0.0 8.1 0.0
Lane LOS B A
Approach Delay (s) 10.7 0.0 0.2
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 29.3% ICU Level of Service A
Analysis Period (min) 15
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AM Existing + Project
27: School/Park Access & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 384 0 0 349
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 404 0 0 367
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 588 202 404
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 588 202 404
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 440 805 1151

Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 202 202 184 184
Volume Left 0 0 0 0
Volume Right 0 0 0 0
cSH 1700 1700 1700 1700
Volume to Capacity 0.12 0.12 0.11 0.11
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 13.9% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Project
28: Connector Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 121 6 2 263 253 96
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 127 6 2 277 266 101

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2
Volume Total (vph) 127 6 2 277 266 101
Volume Left (vph) 127 0 2 0 0 0
Volume Right (vph) 0 6 0 0 0 101
Hadj (s) 0.53 -0.67 0.53 0.03 0.03 -0.67
Departure Headway (s) 6.5 5.3 5.9 5.4 5.3 4.6
Degree Utilization, x 0.23 0.01 0.00 0.41 0.39 0.13
Capacity (veh/h) 508 610 589 652 662 756
Control Delay (s) 10.3 7.2 7.7 10.8 10.4 7.0
Approach Delay (s) 10.2 10.8 9.5
Approach LOS B B A

Intersection Summary
Delay 10.1
HCM Level of Service B
Intersection Capacity Utilization 28.0% ICU Level of Service A
Analysis Period (min) 15
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AM Existing + Project
29: Connector Rd & Pankey Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 29 94 0 10 116 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 31 99 0 11 122 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 249 5 11
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 249 5 11
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 91 92
cM capacity (veh/h) 683 1078 1609

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 129 11 122
Volume Left 31 0 122
Volume Right 99 11 0
cSH 948 1700 1609
Volume to Capacity 0.14 0.01 0.08
Queue Length 95th (ft) 12 0 6
Control Delay (s) 9.4 0.0 7.4
Lane LOS A A
Approach Delay (s) 9.4 0.0 7.4
Approach LOS A

Intersection Summary
Average Delay 8.1
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Project
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 525 469 868 95 123 781
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 30.0 68.0 38.0 38.0 22.0 30.0
Total Split (%) 33.3% 75.6% 42.2% 42.2% 24.4% 33.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 21.3 51.4 25.9 25.9 18.4 43.9
Actuated g/C Ratio 0.27 0.66 0.33 0.33 0.24 0.56
v/c Ratio 0.66 0.40 0.78 0.19 0.18 0.59
Control Delay 29.9 6.9 28.7 5.2 28.1 14.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.9 6.9 28.7 5.2 28.1 14.2
LOS C A C A C B
Approach Delay 19.0 26.4 16.1
Approach LOS B C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 78
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 20.6 Intersection LOS: C
Intersection Capacity Utilization 61.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd

Campus Park Traffic Impact Study Appendix Page 379 of 940



AM Existing + Project
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 553 494 914 100 129 822
v/c Ratio 0.66 0.40 0.78 0.19 0.18 0.59
Control Delay 29.9 6.9 28.7 5.2 28.1 14.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.9 6.9 28.7 5.2 28.1 14.2
Queue Length 50th (ft) 123 94 214 0 27 140
Queue Length 95th (ft) 194 140 294 31 56 240
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 976 1325 1410 625 726 1463
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.37 0.65 0.16 0.18 0.56

Intersection Summary

AM Existing + Project
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 3539 1417 3072 2493
Volume (vph) 525 469 868 95 123 781
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 553 494 914 100 129 822
RTOR Reduction (vph) 0 0 0 66 0 0
Lane Group Flow (vph) 553 494 914 34 129 822
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 21.3 51.4 26.1 26.1 18.4 39.7
Effective Green, g (s) 21.3 51.4 26.1 26.1 18.4 39.7
Actuated g/C Ratio 0.27 0.66 0.34 0.34 0.24 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 841 1231 1187 475 727 1400
v/s Ratio Prot c0.18 0.27 c0.26 0.04 c0.16
v/s Ratio Perm 0.02 0.17
v/c Ratio 0.66 0.40 0.77 0.07 0.18 0.59
Uniform Delay, d1 25.0 6.1 23.2 17.6 23.7 13.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.2 3.1 0.1 0.5 0.6
Delay (s) 26.9 6.3 26.3 17.7 24.2 14.0
Level of Service C A C B C B
Approach Delay (s) 17.2 25.5 15.3
Approach LOS B C B

Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 77.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 22 1006 864 53 41 15
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 23 1059 909 56 43 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 965 2043 937
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 965 2043 937
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 28 95
cM capacity (veh/h) 713 60 321

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 23 1059 965 59
Volume Left 23 0 0 43
Volume Right 0 0 56 16
cSH 713 1700 1700 77
Volume to Capacity 0.03 0.62 0.57 0.77
Queue Length 95th (ft) 3 0 0 93
Control Delay (s) 10.2 0.0 0.0 138.0
Lane LOS B F
Approach Delay (s) 0.2 0.0 138.0
Approach LOS F

Intersection Summary
Average Delay 4.0
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15

PM Existing + Project
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 111 953 851 68 44 56
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 15.0 69.0 54.0 54.0 21.0 21.0
Total Split (%) 16.7% 76.7% 60.0% 60.0% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 9.3 46.1 36.0 36.0 8.3 8.3
Actuated g/C Ratio 0.14 0.72 0.56 0.56 0.13 0.13
v/c Ratio 0.52 0.75 0.85 0.09 0.22 0.25
Control Delay 40.1 8.4 21.5 6.2 34.7 12.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.1 8.4 21.5 6.2 34.7 12.9
LOS D A C A C B
Approach Delay 11.7 20.4 22.5
Approach LOS B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 63.8
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 16.1 Intersection LOS: B
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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PM Existing + Project
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 450 20 0 180
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1863 1863 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1863 1863 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 13 59
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3191 8309 1271
Travel Time (s) 72.5 188.8 28.9
Volume (vph) 111 953 851 68 44 56
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 117 1003 896 72 46 59
Lane Group Flow (vph) 117 1003 896 72 46 59
v/c Ratio 0.52 0.75 0.85 0.09 0.22 0.25
Control Delay 40.1 8.4 21.5 6.2 34.7 12.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.1 8.4 21.5 6.2 34.7 12.9
Queue Length 50th (ft) 47 142 288 10 19 0
Queue Length 95th (ft) #115 306 514 29 53 34
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 275 1502 1221 934 405 407
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.67 0.73 0.08 0.11 0.14

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Project
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1583 1417
Volume (vph) 111 953 851 68 44 56
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 117 1003 896 72 46 59
RTOR Reduction (vph) 0 0 0 6 0 51
Lane Group Flow (vph) 117 1003 896 66 46 8
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 7.2 47.2 36.0 36.0 8.3 8.3
Effective Green, g (s) 7.2 47.2 36.0 36.0 8.3 8.3
Actuated g/C Ratio 0.11 0.74 0.57 0.57 0.13 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 179 1385 1056 803 207 185
v/s Ratio Prot 0.07 c0.54 c0.48 c0.03
v/s Ratio Perm 0.05 0.01
v/c Ratio 0.65 0.72 0.85 0.08 0.22 0.04
Uniform Delay, d1 27.0 4.5 11.5 6.2 24.7 24.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.3 1.9 6.5 0.0 0.5 0.1
Delay (s) 35.2 6.4 18.0 6.3 25.3 24.2
Level of Service D A B A C C
Approach Delay (s) 9.4 17.1 24.7
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 63.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 8 991 921 4 6 9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 8 1043 969 4 6 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 974 2032 972
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 974 2032 972
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 90 97
cM capacity (veh/h) 708 62 306

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 1052 974 16
Volume Left 8 0 6
Volume Right 0 4 9
cSH 708 1700 119
Volume to Capacity 0.01 0.57 0.13
Queue Length 95th (ft) 1 0 11
Control Delay (s) 0.4 0.0 39.8
Lane LOS A E
Approach Delay (s) 0.4 0.0 39.8
Approach LOS E

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15

PM Existing + Project
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT SBT
Lane Configurations
Volume (vph) 118 812 60 632 236 122 89
Turn Type Prot Prot Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 8
Detector Phases 7 4 3 8 8 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 15.0 35.0 11.0 31.0 31.0 25.0 29.0
Total Split (%) 15.0% 35.0% 11.0% 31.0% 31.0% 25.0% 29.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min
Act Effct Green (s) 10.0 26.4 7.1 23.6 23.6 16.3 21.0
Actuated g/C Ratio 0.11 0.31 0.08 0.28 0.28 0.19 0.25
v/c Ratio 0.69 0.86 0.49 0.68 0.44 0.76 0.85
Control Delay 62.2 38.2 58.1 33.8 6.9 48.7 51.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.2 38.2 58.1 33.8 6.9 48.7 51.1
LOS E D E C A D D
Approach Delay 41.0 28.5 48.7 51.1
Approach LOS D C D D

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 85.1
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 38.7 Intersection LOS: D
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395
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PM Existing + Project
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 330 0 150 150 0 0 0 0
Storage Lanes 1 0 1 1 0 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.987 0.850 0.968 0.967
Flt Protected 0.950 0.950 0.986 0.975
Satd. Flow (prot) 1583 3493 0 1583 3539 1417 0 1778 0 0 1756 0
Flt Permitted 0.950 0.950 0.986 0.975
Satd. Flow (perm) 1583 3493 0 1583 3539 1417 0 1778 0 0 1756 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 245 14 16
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 652 462 899 4464
Travel Time (s) 14.8 10.5 20.4 101.5
Volume (vph) 118 812 75 60 632 236 73 122 60 181 89 89
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 124 855 79 63 665 248 77 128 63 191 94 94
Lane Group Flow (vph) 124 934 0 63 665 248 0 268 0 0 379 0
v/c Ratio 0.69 0.86 0.49 0.68 0.44 0.76 0.85
Control Delay 62.2 38.2 58.1 33.8 6.9 48.7 51.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.2 38.2 58.1 33.8 6.9 48.7 51.1
Queue Length 50th (ft) 76 282 39 195 1 151 216
Queue Length 95th (ft) #165 #395 #96 264 60 #243 #378
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 207 1263 135 1133 620 451 530
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.74 0.47 0.59 0.40 0.59 0.72

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Project
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 0.97 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.98
Satd. Flow (prot) 1583 3494 1583 3539 1417 1778 1756
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.99 0.98
Satd. Flow (perm) 1583 3494 1583 3539 1417 1778 1756
Volume (vph) 118 812 75 60 632 236 73 122 60 181 89 89
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 124 855 79 63 665 248 77 128 63 191 94 94
RTOR Reduction (vph) 0 7 0 0 0 176 0 11 0 0 12 0
Lane Group Flow (vph) 124 927 0 63 665 72 0 257 0 0 367 0
Turn Type Prot Prot Perm Split Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8
Actuated Green, G (s) 7.7 26.4 5.0 23.7 23.7 16.3 21.0
Effective Green, g (s) 7.7 26.4 5.0 23.7 23.7 16.3 21.0
Actuated g/C Ratio 0.09 0.31 0.06 0.28 0.28 0.19 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 144 1089 93 990 396 342 435
v/s Ratio Prot 0.08 c0.27 0.04 c0.19 c0.14 c0.21
v/s Ratio Perm 0.05
v/c Ratio 0.86 0.85 0.68 0.67 0.18 0.75 0.84
Uniform Delay, d1 38.0 27.3 39.1 27.0 23.1 32.3 30.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.6 6.6 17.8 1.8 0.2 8.9 13.9
Delay (s) 75.5 33.9 56.9 28.9 23.4 41.2 44.2
Level of Service E C E C C D D
Approach Delay (s) 38.7 29.3 41.2 44.2
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 36.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 84.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR
Lane Configurations
Volume (vph) 749 273 291 589 5 433
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Detector Phases 4 4 3 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 53.0 53.0 26.0 79.0 21.0 21.0
Total Split (%) 53.0% 53.0% 26.0% 79.0% 21.0% 21.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 45.4 45.4 21.3 70.7 21.3 21.3
Actuated g/C Ratio 0.45 0.45 0.21 0.71 0.21 0.21
v/c Ratio 0.93 0.36 0.91 0.47 0.50 0.76
Control Delay 44.3 3.2 30.1 5.6 42.1 18.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.3 3.2 30.1 5.6 42.1 18.1
LOS D A C A D B
Approach Delay 33.3 13.7 25.1
Approach LOS C B C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 40 (40%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 24.5 Intersection LOS: C
Intersection Capacity Utilization 97.0% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps

PM Existing + Project
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 500 0 0 0 0 900
Storage Lanes 0 1 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.954
Satd. Flow (prot) 0 1863 1417 1583 1863 0 0 0 0 0 1777 1417
Flt Permitted 0.950 0.954
Satd. Flow (perm) 0 1863 1417 1583 1863 0 0 0 0 0 1777 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 283 375
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 654 1271 961 1209
Travel Time (s) 14.9 28.9 21.8 27.5
Volume (vph) 0 749 273 291 589 0 0 0 0 174 5 433
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 788 287 306 620 0 0 0 0 183 5 456
Lane Group Flow (vph) 0 788 287 306 620 0 0 0 0 0 188 456
v/c Ratio 0.93 0.36 0.91 0.47 0.50 0.76
Control Delay 44.3 3.2 30.1 5.6 42.1 18.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.3 3.2 30.1 5.6 42.1 18.1
Queue Length 50th (ft) 423 1 151 34 113 46
Queue Length 95th (ft) #670 43 m138 m32 186 #217
Internal Link Dist (ft) 574 1191 881 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 914 840 351 1399 380 598
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.34 0.87 0.44 0.49 0.76

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Existing + Project
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1417 1583 1863 1776 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1417 1583 1863 1776 1417
Volume (vph) 0 749 273 291 589 0 0 0 0 174 5 433
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 788 287 306 620 0 0 0 0 183 5 456
RTOR Reduction (vph) 0 0 155 0 0 0 0 0 0 0 0 295
Lane Group Flow (vph) 0 788 132 306 620 0 0 0 0 0 188 161
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 45.4 45.4 21.3 70.7 21.3 21.3
Effective Green, g (s) 45.4 45.4 21.3 70.7 21.3 21.3
Actuated g/C Ratio 0.45 0.45 0.21 0.71 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 846 643 337 1317 378 302
v/s Ratio Prot c0.42 c0.19 0.33
v/s Ratio Perm 0.09 0.11 c0.11
v/c Ratio 0.93 0.21 0.91 0.47 0.50 0.53
Uniform Delay, d1 25.8 16.4 38.4 6.4 34.6 34.9
Progression Factor 1.00 1.00 0.61 0.89 1.00 1.00
Incremental Delay, d2 16.7 0.2 3.7 0.0 4.6 6.6
Delay (s) 42.5 16.6 27.3 5.7 39.3 41.5
Level of Service D B C A D D
Approach Delay (s) 35.6 12.9 0.0 40.9
Approach LOS D B A D

Intersection Summary
HCM Average Control Delay 28.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 97.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Project
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBT NBR
Lane Configurations
Volume (vph) 594 348 550 133 4 329
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2
Detector Phases 7 4 8 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 41.0 74.0 33.0 33.0 26.0 26.0
Total Split (%) 41.0% 74.0% 33.0% 33.0% 26.0% 26.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 37.0 70.0 29.0 29.0 22.0 22.0
Actuated g/C Ratio 0.37 0.70 0.29 0.29 0.22 0.22
v/c Ratio 1.07 0.28 1.07 0.32 1.03 0.59
Control Delay 77.2 2.2 95.0 22.6 94.0 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.2 2.2 95.0 22.6 94.0 8.4
LOS E A F C F A
Approach Delay 49.5 80.9 54.5
Approach LOS D F D

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 56 (56%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.07
Intersection Signal Delay: 60.2 Intersection LOS: E
Intersection Capacity Utilization 97.0% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps
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PM Existing + Project
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 1 0 0 1 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.953
Satd. Flow (prot) 1583 1863 0 0 1863 1417 0 1775 1417 0 0 0
Flt Permitted 0.950 0.953
Satd. Flow (perm) 1583 1863 0 0 1863 1417 0 1775 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 37 346
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 594 348 0 0 550 133 380 4 329 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 625 366 0 0 579 140 400 4 346 0 0 0
Lane Group Flow (vph) 625 366 0 0 579 140 0 404 346 0 0 0
v/c Ratio 1.07 0.28 1.07 0.32 1.03 0.59
Control Delay 77.2 2.2 95.0 22.6 94.0 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.2 2.2 95.0 22.6 94.0 8.4
Queue Length 50th (ft) ~461 45 ~412 50 ~279 0
Queue Length 95th (ft) m#556 m33 #619 103 #463 77
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 586 1304 540 437 391 582
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.07 0.28 1.07 0.32 1.03 0.59

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

PM Existing + Project
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1775 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1775 1417
Volume (vph) 594 348 0 0 550 133 380 4 329 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 625 366 0 0 579 140 400 4 346 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 26 0 0 270 0 0 0
Lane Group Flow (vph) 625 366 0 0 579 114 0 404 76 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 37.0 70.0 29.0 29.0 22.0 22.0
Effective Green, g (s) 37.0 70.0 29.0 29.0 22.0 22.0
Actuated g/C Ratio 0.37 0.70 0.29 0.29 0.22 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 586 1304 540 411 391 312
v/s Ratio Prot c0.39 0.20 c0.31
v/s Ratio Perm 0.08 0.23 0.05
v/c Ratio 1.07 0.28 1.07 0.28 1.03 0.24
Uniform Delay, d1 31.5 5.6 35.5 27.4 39.0 32.1
Progression Factor 0.94 0.33 1.00 1.00 1.00 1.00
Incremental Delay, d2 46.5 0.1 59.5 0.4 54.3 1.9
Delay (s) 76.2 1.9 95.0 27.8 93.3 34.0
Level of Service E A F C F C
Approach Delay (s) 48.8 81.9 66.0 0.0
Approach LOS D F E A

Intersection Summary
HCM Average Control Delay 63.7 HCM Level of Service E
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 97.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project
8: Pala Rd (SR-76) & Pankey Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 27 665 27 38 704 7 14 6 31 0 3 12
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 28 700 28 40 741 7 15 6 33 0 3 13
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 748 728 1236 1599 364 1267 1610 374
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 748 728 1236 1599 364 1267 1610 374
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 95 88 93 95 100 97 98
cM capacity (veh/h) 856 871 119 97 633 106 96 623

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 28 467 262 40 494 254 54 16
Volume Left 28 0 0 40 0 0 15 0
Volume Right 0 0 28 0 0 7 33 13
cSH 856 1700 1700 871 1700 1700 223 296
Volume to Capacity 0.03 0.27 0.15 0.05 0.29 0.15 0.24 0.05
Queue Length 95th (ft) 3 0 0 4 0 0 23 4
Control Delay (s) 9.3 0.0 0.0 9.3 0.0 0.0 26.2 17.8
Lane LOS A A D C
Approach Delay (s) 0.4 0.5 26.2 17.8
Approach LOS D C

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 42.7% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR ø2 ø3
Lane Configurations
Volume (vph) 346 350 442 66 61 0 307
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 6 6 2 3
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 29.0 41.0 20.0 20.0 20.0 20.0 20.0 21.0 8.0
Total Split (%) 32.2% 45.6% 22.2% 22.2% 22.2% 22.2% 22.2% 23% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min None
Act Effct Green (s) 19.1 36.1 12.8 12.8 8.4 8.4 8.4
Actuated g/C Ratio 0.31 0.58 0.20 0.20 0.13 0.13 0.13
v/c Ratio 0.75 0.18 0.64 0.20 0.32 0.18 0.19
Control Delay 31.3 6.4 28.4 8.6 31.4 0.5 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.3 6.4 28.4 8.6 31.4 0.5 0.5
LOS C A C A C A A
Approach Delay 18.8 25.9 5.6
Approach LOS B C A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 62.6
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 18.0 Intersection LOS: B
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     9: Pala Rd (SR-76) & Horse Ranch Creek Rd

Campus Park Traffic Impact Study Appendix Page 388 of 940



PM Existing + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 250 0 0 150 150
Storage Lanes 1 0 1 1 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 3539 0 1667 3539 1417 0 1863 0 1504 1441 1346
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 3539 0 1667 3539 1417 0 1863 0 1504 1441 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 69 777 777
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2833 5160 734 1509
Travel Time (s) 64.4 117.3 16.7 34.3
Volume (vph) 346 350 0 0 442 66 0 0 0 61 0 307
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 364 368 0 0 465 69 0 0 0 64 0 323
Lane Group Flow (vph) 364 368 0 0 465 69 0 0 0 64 158 165
v/c Ratio 0.75 0.18 0.64 0.20 0.32 0.18 0.19
Control Delay 31.3 6.4 28.4 8.6 31.4 0.5 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.3 6.4 28.4 8.6 31.4 0.5 0.5
Queue Length 50th (ft) 122 29 86 0 24 0 0
Queue Length 95th (ft) 241 55 152 31 64 0 0
Internal Link Dist (ft) 2753 5080 654 1429
Turn Bay Length (ft) 250 250 150 150
Base Capacity (vph) 585 2153 877 403 350 931 909
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.17 0.53 0.17 0.18 0.17 0.18

Intersection Summary
Area Type: Other

PM Existing + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.85 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1504 1441 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1504 1441 1346
Volume (vph) 346 350 0 0 442 66 0 0 0 61 0 307
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 364 368 0 0 465 69 0 0 0 64 0 323
RTOR Reduction (vph) 0 0 0 0 0 55 0 0 0 0 137 143
Lane Group Flow (vph) 364 368 0 0 465 14 0 0 0 64 21 22
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 6
Actuated Green, G (s) 19.1 36.1 13.0 13.0 8.4 8.4 8.4
Effective Green, g (s) 19.1 36.1 13.0 13.0 8.4 8.4 8.4
Actuated g/C Ratio 0.31 0.58 0.21 0.21 0.14 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 486 2054 740 296 203 195 182
v/s Ratio Prot c0.23 0.10 c0.13 c0.04 0.01
v/s Ratio Perm 0.01 0.02
v/c Ratio 0.75 0.18 0.63 0.05 0.32 0.11 0.12
Uniform Delay, d1 19.4 6.1 22.4 19.7 24.3 23.6 23.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.2 0.0 1.7 0.1 0.9 0.2 0.3
Delay (s) 25.6 6.2 24.1 19.7 25.2 23.9 24.0
Level of Service C A C B C C C
Approach Delay (s) 15.8 23.5 0.0 24.1
Approach LOS B C A C

Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 62.2 Sum of lost time (s) 21.7
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 19 335 426 8 8 15
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 20 353 448 8 8 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 457 845 453
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 457 845 453
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 97 97
cM capacity (veh/h) 1104 327 607

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 373 457 24
Volume Left 20 0 8
Volume Right 0 8 16
cSH 1104 1700 468
Volume to Capacity 0.02 0.27 0.05
Queue Length 95th (ft) 1 0 4
Control Delay (s) 0.6 0.0 13.1
Lane LOS A B
Approach Delay (s) 0.6 0.0 13.1
Approach LOS B

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 43.2% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Project
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 306 34 8 420 20 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 322 36 8 442 21 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 358 799 340
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 358 799 340
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 94 100
cM capacity (veh/h) 1201 352 702

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 358 451 23
Volume Left 0 8 21
Volume Right 36 0 2
cSH 1700 1201 369
Volume to Capacity 0.21 0.01 0.06
Queue Length 95th (ft) 0 1 5
Control Delay (s) 0.0 0.2 15.4
Lane LOS A C
Approach Delay (s) 0.0 0.2 15.4
Approach LOS C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 38.5% ICU Level of Service A
Analysis Period (min) 15
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PM Existing + Project
12: Pala Mesa Dr & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 13 45 24 64 52 44 46 329 81 34 165 27
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 14 47 25 67 55 46 48 346 85 36 174 28
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 776 788 188 780 759 389 202 432
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 776 788 188 780 759 389 202 432
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 94 84 97 73 83 93 96 97
cM capacity (veh/h) 241 302 854 254 314 659 1370 1128

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 86 67 101 48 432 36 202
Volume Left 14 67 0 48 0 36 0
Volume Right 25 0 46 0 85 0 28
cSH 355 254 413 1370 1700 1128 1700
Volume to Capacity 0.24 0.27 0.24 0.04 0.25 0.03 0.12
Queue Length 95th (ft) 23 26 24 3 0 2 0
Control Delay (s) 18.4 24.2 16.5 7.7 0.0 8.3 0.0
Lane LOS C C C A A
Approach Delay (s) 18.4 19.6 0.8 1.2
Approach LOS C C

Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 46.8% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Project
13: Pala Mesa Dr & Wilt Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 2 1 0 22 2 39 0 3 15 39 10 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 1 0 23 2 41 0 3 16 41 11 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 43 1 81 95 1 92 74 23
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 43 1 81 95 1 92 74 23
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 100 100 99 95 99 100
cM capacity (veh/h) 1565 1622 887 783 1084 866 803 1054

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 3 66 19 53
Volume Left 2 23 0 41
Volume Right 0 41 16 1
cSH 1565 1622 1018 856
Volume to Capacity 0.00 0.01 0.02 0.06
Queue Length 95th (ft) 0 1 1 5
Control Delay (s) 4.9 2.6 8.6 9.5
Lane LOS A A A A
Approach Delay (s) 4.9 2.6 8.6 9.5
Approach LOS A A

Intersection Summary
Average Delay 6.0
Intersection Capacity Utilization 19.9% ICU Level of Service A
Analysis Period (min) 15
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PM Existing + Project
14: Stewart Canyon Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 8 3 18 22 1 151 21 300 19 185 195 19
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 8 3 19 23 1 159 22 316 20 195 205 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1124 985 215 985 985 326 225 336
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1124 985 215 985 985 326 225 336
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 93 98 98 88 99 78 98 84
cM capacity (veh/h) 123 205 825 190 205 715 1343 1223

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 31 183 22 336 195 225
Volume Left 8 23 22 0 195 0
Volume Right 19 159 0 20 0 20
cSH 285 525 1343 1700 1223 1700
Volume to Capacity 0.11 0.35 0.02 0.20 0.16 0.13
Queue Length 95th (ft) 9 39 1 0 14 0
Control Delay (s) 19.1 15.5 7.7 0.0 8.5 0.0
Lane LOS C C A A
Approach Delay (s) 19.1 15.5 0.5 3.9
Approach LOS C C

Intersection Summary
Average Delay 5.3
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Project
15: Reche Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 205 226 256 197 203 152
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 216 238 269 207 214 160
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1040 294 374
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1040 294 374
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 68 77
cM capacity (veh/h) 197 746 1185

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 454 269 207 374
Volume Left 216 269 0 0
Volume Right 238 0 0 160
cSH 321 1185 1700 1700
Volume to Capacity 1.41 0.23 0.12 0.22
Queue Length 95th (ft) 594 22 0 0
Control Delay (s) 235.2 8.9 0.0 0.0
Lane LOS F A
Approach Delay (s) 235.2 5.0 0.0
Approach LOS F

Intersection Summary
Average Delay 83.6
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15
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PM Existing + Project
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 315 688 49 318 970 36
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 3
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 8.0
Total Split (s) 29.0 0.0 8.0 29.0 83.0 83.0 19.0 10.0
Total Split (%) 24.2% 0.0% 6.7% 24.2% 69.2% 69.2% 16% 8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None
Act Effct Green (s) 25.0 120.0 4.0 33.0 79.0 79.0
Actuated g/C Ratio 0.21 1.00 0.03 0.28 0.66 0.66
v/c Ratio 1.01 0.51 0.84 0.86 0.98 0.03
Control Delay 93.4 1.1 132.7 63.4 44.2 7.3
Queue Delay 0.0 0.0 0.0 0.0 65.1 0.0
Total Delay 93.4 1.1 132.7 63.4 109.3 7.3
LOS F A F E F A
Approach Delay 30.1 72.7 105.6
Approach LOS C E F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 68.7 Intersection LOS: E
Intersection Capacity Utilization 92.9% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395

PM Existing + Project
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 130 210 100
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1863 1417 1583 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1863 1417 1583 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 434 4960 1035
Travel Time (s) 9.9 112.7 23.5
Volume (vph) 315 688 49 318 970 36
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 332 724 52 335 1021 38
Lane Group Flow (vph) 332 724 52 335 1021 38
v/c Ratio 1.01 0.51 0.84 0.86 0.98 0.03
Control Delay 93.4 1.1 132.7 63.4 44.2 7.3
Queue Delay 0.0 0.0 0.0 0.0 65.1 0.0
Total Delay 93.4 1.1 132.7 63.4 109.3 7.3
Queue Length 50th (ft) ~255 7 41 247 700 10
Queue Length 95th (ft) m#350 m1 #119 #411 #1059 22
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 330 1417 62 390 1042 1226
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 162 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.01 0.51 0.84 0.86 1.16 0.03

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Existing + Project
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 1583 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 1583 1863
Volume (vph) 315 688 49 318 970 36
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 332 724 52 335 1021 38
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 332 724 52 335 1021 38
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 3
Actuated Green, G (s) 25.0 120.0 4.0 29.0 79.0 79.0
Effective Green, g (s) 25.0 120.0 4.0 29.0 79.0 79.0
Actuated g/C Ratio 0.21 1.00 0.03 0.24 0.66 0.66
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 330 1417 62 390 1042 1226
v/s Ratio Prot c0.21 0.03 c0.18 c0.64 0.02
v/s Ratio Perm 0.51 0.06
v/c Ratio 1.01 0.51 0.84 0.86 0.98 0.03
Uniform Delay, d1 47.5 0.0 57.7 43.5 19.7 7.2
Progression Factor 1.09 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 42.1 0.9 60.1 16.9 22.8 0.0
Delay (s) 93.6 0.9 117.8 60.4 42.5 7.2
Level of Service F A F E D A
Approach Delay (s) 30.0 68.1 41.2
Approach LOS C E D

Intersection Summary
HCM Average Control Delay 40.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 92.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Project
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 1197 44 330 2 675
Turn Type Prot custom
Protected Phases 2 3 1 2 4 1 4 3
Permitted Phases 4
Detector Phases 2 3 1 2 4 1 4
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 8.0
Total Split (s) 91.0 19.0 83.0 10.0 29.0 8.0
Total Split (%) 75.8% 15.8% 69.2% 8.3% 24.2% 7%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None
Act Effct Green (s) 87.0 15.0 79.0 6.0 25.0
Actuated g/C Ratio 0.72 0.12 0.66 0.05 0.21
v/c Ratio 1.01 0.23 0.28 0.11 0.94
Control Delay 29.1 50.8 9.3 57.3 31.1
Queue Delay 56.8 0.0 0.0 0.8 0.0
Total Delay 85.9 50.8 9.3 58.1 31.1
LOS F D A E C
Approach Delay 85.9 14.2 31.5
Approach LOS F B C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 58.5 Intersection LOS: E
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps
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PM Existing + Project
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 285 0 0 0 0 200
Storage Lanes 0 0 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.991 0.850
Flt Protected 0.950 0.962
Satd. Flow (prot) 0 1846 0 1583 1863 0 0 0 0 0 1792 1417
Flt Permitted 0.950 0.962
Satd. Flow (perm) 0 1846 0 1583 1863 0 0 0 0 0 1792 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 581
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 434 744 972 897
Travel Time (s) 9.9 16.9 22.1 20.4
Volume (vph) 0 1197 85 44 330 0 0 0 0 8 2 675
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1260 89 46 347 0 0 0 0 8 2 711
Lane Group Flow (vph) 0 1349 0 46 347 0 0 0 0 0 10 711
v/c Ratio 1.01 0.23 0.28 0.11 0.94
Control Delay 29.1 50.8 9.3 57.3 31.1
Queue Delay 56.8 0.0 0.0 0.8 0.0
Total Delay 85.9 50.8 9.3 58.1 31.1
Queue Length 50th (ft) ~835 33 104 8 113
Queue Length 95th (ft) m#1188 70 150 26 #391
Internal Link Dist (ft) 354 664 892 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 1341 198 1226 90 755
Starvation Cap Reductn 142 0 0 0 0
Spillback Cap Reductn 170 0 0 26 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.15 0.23 0.28 0.16 0.94

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

PM Existing + Project
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1846 1583 1863 1791 1417
Flt Permitted 1.00 0.95 1.00 0.96 1.00
Satd. Flow (perm) 1846 1583 1863 1791 1417
Volume (vph) 0 1197 85 44 330 0 0 0 0 8 2 675
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1260 89 46 347 0 0 0 0 8 2 711
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 0 460
Lane Group Flow (vph) 0 1347 0 46 347 0 0 0 0 0 10 251
Turn Type Prot Split custom
Protected Phases 2 3 1 2 4 4 1 4
Permitted Phases 4
Actuated Green, G (s) 87.0 15.0 79.0 6.0 25.0
Effective Green, g (s) 87.0 15.0 79.0 6.0 25.0
Actuated g/C Ratio 0.72 0.12 0.66 0.05 0.21
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1338 198 1226 90 295
v/s Ratio Prot c0.73 0.03 0.19 0.01 c0.18
v/s Ratio Perm
v/c Ratio 1.01 0.23 0.28 0.11 0.85
Uniform Delay, d1 16.5 47.3 8.6 54.5 45.7
Progression Factor 0.73 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.6 0.6 0.1 0.5 20.3
Delay (s) 27.7 47.9 8.7 55.0 66.0
Level of Service C D A E E
Approach Delay (s) 27.7 13.3 0.0 65.9
Approach LOS C B A E

Intersection Summary
HCM Average Control Delay 36.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 985 204 180 2 77
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 80.0 100.0 20.0 20.0 20.0
Total Split (%) 66.7% 83.3% 16.7% 16.7% 16.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 76.1 95.0 14.9 14.8 14.8
Actuated g/C Ratio 0.65 0.81 0.13 0.13 0.13
v/c Ratio 1.01 0.14 0.81 0.79 0.33
Control Delay 54.1 2.8 75.8 75.5 13.9
Queue Delay 25.0 0.0 0.0 0.0 0.0
Total Delay 79.1 2.8 75.8 75.5 13.9
LOS E A E E B
Approach Delay 66.0 75.8 56.2
Approach LOS E E E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 117.8
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 65.6 Intersection LOS: E
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps

PM Existing + Project
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 0 0 0 0 200 0 0
Storage Lanes 1 0 0 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.998 0.850
Flt Protected 0.950 0.953
Satd. Flow (prot) 1583 1863 0 0 1859 0 0 1775 1417 0 0 0
Flt Permitted 0.950 0.953
Satd. Flow (perm) 1583 1863 0 0 1859 0 0 1775 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 81
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 744 1271 1082 1005
Travel Time (s) 16.9 28.9 24.6 22.8
Volume (vph) 985 204 0 0 180 3 166 2 77 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1037 215 0 0 189 3 175 2 81 0 0 0
Lane Group Flow (vph) 1037 215 0 0 192 0 0 177 81 0 0 0
v/c Ratio 1.01 0.14 0.81 0.79 0.33
Control Delay 54.1 2.8 75.8 75.5 13.9
Queue Delay 25.0 0.0 0.0 0.0 0.0
Total Delay 79.1 2.8 75.8 75.5 13.9
Queue Length 50th (ft) ~863 30 145 134 0
Queue Length 95th (ft) #1117 47 #259 #240 46
Internal Link Dist (ft) 664 1191 1002 925
Turn Bay Length (ft) 300 200
Base Capacity (vph) 1023 1506 252 239 261
Starvation Cap Reductn 66 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.08 0.14 0.76 0.74 0.31

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Project
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1859 1775 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1859 1775 1417
Volume (vph) 985 204 0 0 180 3 166 2 77 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1037 215 0 0 189 3 175 2 81 0 0 0
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 71 0 0 0
Lane Group Flow (vph) 1037 215 0 0 191 0 0 177 10 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 76.1 95.0 14.9 14.7 14.7
Effective Green, g (s) 76.1 95.0 14.9 14.7 14.7
Actuated g/C Ratio 0.65 0.81 0.13 0.12 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1024 1504 235 222 177
v/s Ratio Prot c0.65 0.12 c0.10
v/s Ratio Perm 0.10 0.01
v/c Ratio 1.01 0.14 0.81 0.80 0.06
Uniform Delay, d1 20.8 2.5 50.0 50.1 45.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.3 0.0 18.9 17.8 0.1
Delay (s) 52.1 2.5 69.0 67.8 45.5
Level of Service D A E E D
Approach Delay (s) 43.6 69.0 60.8 0.0
Approach LOS D E E A

Intersection Summary
HCM Average Control Delay 49.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 117.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Project
22: Stewart Canyon Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Yield Free Free
Grade 0% 0% 0%
Volume (veh/h) 17 183 130 7 5 36
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 18 193 137 7 5 38
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 305 24 43
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 305 24 43
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 97 82 91
cM capacity (veh/h) 627 1052 1565

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 211 144 43
Volume Left 18 137 0
Volume Right 193 0 38
cSH 995 1565 1700
Volume to Capacity 0.21 0.09 0.03
Queue Length 95th (ft) 20 7 0
Control Delay (s) 9.6 7.2 0.0
Lane LOS A A
Approach Delay (s) 9.6 7.2 0.0
Approach LOS A

Intersection Summary
Average Delay 7.7
Intersection Capacity Utilization 33.2% ICU Level of Service A
Analysis Period (min) 15
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PM Existing + Project
23: Baltimore Oriole & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 170 34 99 205 56 129
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 179 36 104 216 59 136
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 358 104 320
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 358 104 320
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 71 96 95
cM capacity (veh/h) 610 950 1240

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 215 104 216 59 136
Volume Left 179 0 0 59 0
Volume Right 36 0 216 0 0
cSH 649 1700 1700 1240 1700
Volume to Capacity 0.33 0.06 0.13 0.05 0.08
Queue Length 95th (ft) 36 0 0 4 0
Control Delay (s) 13.3 0.0 0.0 8.0 0.0
Lane LOS B A
Approach Delay (s) 13.3 0.0 2.4
Approach LOS B

Intersection Summary
Average Delay 4.6
Intersection Capacity Utilization 29.6% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Project
24: Longspur Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 222 41 263 200 52 247
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 234 43 277 211 55 260

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total (vph) 277 277 211 55 260
Volume Left (vph) 234 0 0 55 0
Volume Right (vph) 43 0 211 0 0
Hadj (s) 0.11 0.03 -0.67 0.53 0.03
Departure Headway (s) 5.9 5.9 5.2 6.6 6.1
Degree Utilization, x 0.45 0.45 0.30 0.10 0.44
Capacity (veh/h) 578 593 669 521 571
Control Delay (s) 13.6 12.5 9.2 9.1 12.5
Approach Delay (s) 13.6 11.1 11.9
Approach LOS B B B

Intersection Summary
Delay 11.9
HCM Level of Service B
Intersection Capacity Utilization 43.7% ICU Level of Service A
Analysis Period (min) 15
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PM Existing + Project
25: Harvest Glen Ln & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 196 57 406 160 49 420
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 206 60 427 168 52 442

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total (vph) 206 60 427 168 52 442
Volume Left (vph) 206 0 0 0 52 0
Volume Right (vph) 0 60 0 168 0 0
Hadj (s) 0.53 -0.67 0.03 -0.67 0.53 0.03
Departure Headway (s) 7.7 6.5 6.3 5.6 6.9 6.4
Degree Utilization, x 0.44 0.11 0.75 0.26 0.10 0.78
Capacity (veh/h) 431 510 560 623 501 551
Control Delay (s) 15.5 9.1 24.2 9.3 9.4 27.3
Approach Delay (s) 14.1 20.0 25.5
Approach LOS B C D

Intersection Summary
Delay 20.8
HCM Level of Service C
Intersection Capacity Utilization 46.8% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Project
26: Pardee South Loop & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 23 508 0 34 507
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 24 535 0 36 534
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1140 535 535
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1140 535 535
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 97
cM capacity (veh/h) 215 546 1033

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 24 535 0 36 534
Volume Left 0 0 0 36 0
Volume Right 24 0 0 0 0
cSH 546 1700 1700 1033 1700
Volume to Capacity 0.04 0.31 0.00 0.03 0.31
Queue Length 95th (ft) 3 0 0 3 0
Control Delay (s) 11.9 0.0 0.0 8.6 0.0
Lane LOS B A
Approach Delay (s) 11.9 0.0 0.5
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15
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PM Existing + Project
27: School/Park Access & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 569 0 0 533
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 599 0 0 561
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 879 299 599
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 879 299 599
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 287 697 974

Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 299 299 281 281
Volume Left 0 0 0 0
Volume Right 0 0 0 0
cSH 1700 1700 1700 1700
Volume to Capacity 0.18 0.18 0.17 0.17
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 19.1% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Project
28: Connector Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 164 3 7 405 365 168
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 173 3 7 426 384 177

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2
Volume Total (vph) 173 3 7 426 384 177
Volume Left (vph) 173 0 7 0 0 0
Volume Right (vph) 0 3 0 0 0 177
Hadj (s) 0.53 -0.67 0.53 0.03 0.03 -0.67
Departure Headway (s) 7.4 6.2 6.4 5.9 5.8 5.1
Degree Utilization, x 0.35 0.01 0.01 0.70 0.62 0.25
Capacity (veh/h) 451 526 538 590 610 685
Control Delay (s) 13.2 8.0 8.3 20.2 16.4 8.5
Approach Delay (s) 13.1 20.0 13.9
Approach LOS B C B

Intersection Summary
Delay 16.1
HCM Level of Service C
Intersection Capacity Utilization 38.1% ICU Level of Service A
Analysis Period (min) 15
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PM Existing + Project
29: Connector Rd & Pankey Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 15 160 0 33 160 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 16 168 0 35 168 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 354 17 35
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 354 17 35
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 97 84 89
cM capacity (veh/h) 575 1061 1577

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 184 35 168
Volume Left 16 0 168
Volume Right 168 35 0
cSH 990 1700 1577
Volume to Capacity 0.19 0.02 0.11
Queue Length 95th (ft) 17 0 9
Control Delay (s) 9.5 0.0 7.6
Lane LOS A A
Approach Delay (s) 9.5 0.0 7.6
Approach LOS A

Intersection Summary
Average Delay 7.8
Intersection Capacity Utilization 35.2% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Project
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 867 854 811 133 131 432
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 38.0 69.0 31.0 31.0 21.0 38.0
Total Split (%) 42.2% 76.7% 34.4% 34.4% 23.3% 42.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 30.0 58.3 24.3 24.3 17.3 51.3
Actuated g/C Ratio 0.36 0.70 0.29 0.29 0.21 0.61
v/c Ratio 0.83 0.69 0.83 0.27 0.22 0.30
Control Delay 32.2 10.5 36.5 6.0 31.1 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.2 10.5 36.5 6.0 31.1 8.6
LOS C B D A C A
Approach Delay 21.4 32.2 13.8
Approach LOS C C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 83.7
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 23.3 Intersection LOS: C
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd
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PM Existing + Project
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 500 300 500 0
Storage Lanes 2 1 2 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 1863 3539 1417 3072 2493
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 1863 3539 1417 3072 2493
Right Turn on Red Yes No
Satd. Flow (RTOR) 140
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 565 451 1333
Travel Time (s) 12.8 10.3 30.3
Volume (vph) 867 854 811 133 131 432
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 913 899 854 140 138 455
Lane Group Flow (vph) 913 899 854 140 138 455
v/c Ratio 0.83 0.69 0.83 0.27 0.22 0.30
Control Delay 32.2 10.5 36.5 6.0 31.1 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.2 10.5 36.5 6.0 31.1 8.6
Queue Length 50th (ft) 232 230 234 0 34 63
Queue Length 95th (ft) 308 347 307 41 60 92
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 1198 1346 1113 541 633 1572
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.67 0.77 0.26 0.22 0.29

Intersection Summary
Area Type: Other

PM Existing + Project
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 3539 1417 3072 2493
Volume (vph) 867 854 811 133 131 432
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 913 899 854 140 138 455
RTOR Reduction (vph) 0 0 0 99 0 0
Lane Group Flow (vph) 913 899 854 41 138 455
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 30.0 58.3 24.3 24.3 17.3 47.3
Effective Green, g (s) 30.0 58.3 24.3 24.3 17.3 47.3
Actuated g/C Ratio 0.36 0.70 0.29 0.29 0.21 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1102 1299 1029 412 636 1530
v/s Ratio Prot c0.30 0.48 c0.24 0.04 c0.11
v/s Ratio Perm 0.03 0.08
v/c Ratio 0.83 0.69 0.83 0.10 0.22 0.30
Uniform Delay, d1 24.5 7.4 27.7 21.7 27.5 9.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.3 1.6 5.7 0.1 0.8 0.1
Delay (s) 29.7 9.0 33.4 21.8 28.3 9.6
Level of Service C A C C C A
Approach Delay (s) 19.4 31.7 13.9
Approach LOS B C B

Intersection Summary
HCM Average Control Delay 22.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 83.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

Campus Park Traffic Impact Study Appendix Page 402 of 940



Appendix L 
 
SANDAG Year 2030 Cumulative Map (Series 10) 
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Project Name Community GPA SP/SPA TM/TPM Dwelling 
Units

Non-Residential
Land Uses Acres

Brook Forest VALLEY CENTER 03-008 SP 00-001 5177 84 225.56

MERRIAM MOUNTAINS, GPA, SP, REZ, TM, STP BONSALL 04-006 SP 04-006 5381 2700 10.1 Acres General Commercial 321.16

FALLBROOK OAKS, GPA, REZ, TM, STP FALLBROOK 05-006 - 5449 18 26.40

STAR RANCH MOUNTAIN EMPIRE 05-008 SP 05-002 5459 460 Project proposes charter High School, 
Historic Ranch and Equestrian Facility 2160.00

PACIFIC SCENE GPA, SP, TM, REZ, OSV JAMUL-DULZURA 06-002 SP 06-001 5445 55 85.97

WARNER RANCH, GPA, SP, REZ, TM, MUP, AD PALA-PAUMA 06-009 SP 06-002 5508 900 430.00

CASTLE CREEK CONDOMINIUMS, GPA, SPA, REZ VALLEY CENTER 06-011 SPA 06-007 5514 63 57.79

MAGNOLIA COURTS(GPA, TM, REZ, STP) LAKESIDE 07-009 - 5541 38 5.19

PINE VALLEY PARK ESTATES CENTRAL MOUNTAIN XX-X2 SP 03-001 5318 22 38.00

SINGING HILLS, SP, TM, REZ, MUP CREST-DEHESA XX-XX3 SP 04-005 5380 See Note 526.14

MESQUITE TRAILS RANCH DESERT SPA 01-001; 
SP 04-004 5373 480 309.51

SPITSBERGER SUBDIVISION RAMONA SPA 03-004 5294 21 137.50

HARMONY GROVE MEADOWS NORTH COUNTY METRO 05-004 SP 05-001 5430 207 111.09

PASSERELLE, CAMPUS PARK FALLBROOK 03-004 SPA 03-008 5338 1088
10.81 Ac Office Professional, 8.3 Acres 

Town Center Mixed Use, 8.3 acres 
sports complex

500.00

MEADOWOOD FALLBROOK 04-002 SP 04-001 5354 900 390.00

FUERTE RANCH ESTATES VALLE DE ORO 03-006 - 5343 40 26.86

RANCHO LILAC VALLEY CENTER 04-008 SP 04-007 5385 360 693.49

CAMPUS PARK WEST FALLBROOK 05-003 SPA 05-001 5424 369
50,000 sf General Commercial, 8 ac 

Office Professional Use, 10 ac Highway 
Commercial

116.46

JACUMBA VALLEY RANCH GPA, SP, TM MOUNTAIN EMPIRE 06-014 SP 06-003 5524 2125 37.5 Acres of General Commercial 1216.00

PALA MESA RESORT FALLBROOK - SPA 03-005 5534 143 8.83

CUMULATIVE IMPACTS PROJECTS
SAN DIEGO COUNTY

PROJECTS INCONSISTENT WITH THE GENERAL PLAN UPDATE

2/5/2009 1 of 3 
Campus Park Traffic Impact Study Appendix Page 405 of 940



Project Name Community GPA SP/SPA TM/TPM Dwelling 
Units

Non-Residential
Land Uses Acres

CUMULATIVE IMPACTS PROJECTS
SAN DIEGO COUNTY

PEACEFUL VALLEY RANCH JAMUL-DULZURA 03-005 - 5341 51 152.76

Montecito Ranch RAMONA 04-013 SP 01-001 5250 417 935.00

CUMMINGS RANCH, 805 PROPERTIES RAMONA 03-007 SP 03-005 5344 9 682.02

PEPPERTREE PARK TM 4713 BONSALL 03-XX 4713 48 43.20

OTAY VILLAGE 13, GPA, SP, REZ, TM OTAY 04-003; 
06-019

SP 04-002 5361 2217 525.00

LAKE JENNINGS VILLAGE LAKESIDE 05-005 - 5444 192 12

Sugarbush NORTH COUNTY METRO 05-010 SP 03-003 5295 53 115.50

STONEMARSTONEMARK, GPA, REZ, TM NORTH COUNTY METRO 06-001 - 5479 33 25.77

5853 LINNEA DEL CIELO, GPA, REZ, BC SAN DIEGUITO 06-003 - 22.84

BONSALL TOWN CENTER, 
GPA, REZ, TM, STP BONSALL 06-004 - 5490 61 25.85

HIGHWAY LOS COCHES, GPA, REZ, LAKESIDE 06-006 - 2.97

ALTI, GPA, REZ, VALLEY CENTER 06-007 - N/A 288

FAABORG LOT SPLIT & REZONE REZ; TPM; GPA RAMONA 07-005 - 21056 2 3.99

ORCHARD HILLS TM 27 LOT SUBDIVISION NORTH COUNTY METRO 07-006 - 5533 27 9.83

EMBLY REZ NORTH COUNTY METRO 07-007 - 21062 4 9.79

FLOIT (GPA, Rez, TM, STP) LAKESIDE 07-008 - 5536 27 2.30

LAZY A RANCH, GPA, SP, TM, REZ, MUP ALPINE 07-010 SP 07-002 5546 186 70.80

CHOCOLATE MOUNTAIN RANCH ALPINE 99-05 - 5144 117 242.00

PETERSON ALPINE 99-06 - 5210 25 63.42

ALPINE RANCH TM 5322 ALPINE 99-08 - 5322 29 254.00

ALPINE OAKS ESTATES ALPINE 99-09 - 5330 9 38.68

SP AND 51 LOT SUB VALLEY CENTER SP 01-003 5263 51 273.00

Whitehall SPRING VALLEY SP 02-002 5299 211 176.58

CONSISTENT GPS'S

2/5/2009 2 of 3 
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Project Name Community GPA SP/SPA TM/TPM Dwelling 
Units

Non-Residential
Land Uses Acres

CUMULATIVE IMPACTS PROJECTS
SAN DIEGO COUNTY

BORREGO WEST, 
SPA, REZ,TM, 178 LOTS DESERT SP 92-001; 

SPA 05-002 5319 177 166.27

The Bridges HCC Investors SAN DIEGUITO SPA 01-004; 
SPA 03-006 5270 216 445.00

THE BRIDGES SAN DIEGUITO SPA 01-004; 
SPA 03-006 5239 36 99.30

JUDD AND DILLARD,OTAY CROSSING OTAY SPA 04-006 5405 31 Commercial/Indsutrial Project 311.00

Borrego Spring Country Club DESERT SPA 05-002 5309 255 330.00

RANCHO CIELO SAN DIEGUITO SPA 05-004 5440 29 23.06

THE HIGHLANDS AT WARNER SPRINGS NORTH MOUNTAIN SPA 06-001 5450 28 149.00

VISTA RIDGE TM SAN DIEGUITO SPA 06-002 5418 8 20.00

VISTA HILLS, TM, REZ , STP, 8 LOTS SAN DIEGUITO SPA 06-002 5415 8 26.17

LAKE RANCHO VIEJO UNIT 3 SPA REMOVE RV PARKING FALLBROOK SPA 07-001 3.20

SUNROAD OTAY PARTNERS(SPA/TM) OTAY SPA 07-003 5538 60 Commercial/Indsutrial Project 179.00

SAN DIEGO CORRECTIONAL FACILITY OTAY SPA 06-005 39.09

2/5/2009 3 of 3 
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 Chapter 3.0 Cumulative Impacts 

San Diego County General Plan Update Draft EIR  Page 3.0-1 
June 27, 2008 

Table 3-5.  Projects Inconsistent with the Proposed General Plan Update 
 

Project 
No. Project Name Required Approvals Community 

Dwelling 
Units Acres 

1 Park Alpine (TM 5433) TMAlpine 41 117.54 
2 Rancho Nuevo (TM 5475) TM Alpine 18 60.14 
3 Mckany (TPM 21044) TPM Alpine 4 1.53 
4 Daoud Subdivision (TPM 20832) TPM Alpine 3 23.91 
5 West Lilac Farms I & II (TM 5276) TM Bonsall 34 92.00 
6 Dabbs (TM 5346) TM Bonsall 9 38.37 
7 Merriam Mountains (GPA 04-006) GPA/SP/TM/REZ Bonsall 1200 321.16 
8 Brisa Del Mar (TM 5492)  TM/ Bonsall 27 206.00 
9 Tabata (TPM 20729) TPM Bonsall 4 33.75 

10 Cunningham (TPM 20788) TPM Bonsall 3 26.11 
11 Stehly Caminito Quieto (TPM 20799) TPM Bonsall 4 11.69 
12 Tran (TPM 20835) TPM Bonsall 5 16.86 
13 Northcutt, (TPM 20860) TPM Bonsall 2 11.77 
14 Pfaff (TPM 21016) TPM Bonsall 2 7.79 
15 Dienhart (TPM 20664) TPM Bonsall 3 28.36 
16 Marquart Ranch (TM 5410) TM Bonsall 9 44.20 
17 Twin Oaks 4 (TPM 20954) TPM Bonsall 4 37.93 
18 Palisades Estates (TM 5158) TM Bonsall 38 408.40 
19 Kendall Family Trust (TPM 20849) TPM Bonsall 2 5.01 
20 Pine Creek Ranch (TM 5236) TM Central Mountain 19 109.08 
21 Pine Valley Park Estates (SP 03-001)  GPA/SP/REZ/TM Central Mountain 22 38.30 
22 The Slope (TPM 20765) TPM Central Mountain 4 35.00 
23 Kenyon (TPM 20857) TPM Central Mountain 3 15.88 
24 Shellstrom, (TPM 21094) TPM Central Mountain 4 23.04 

25 4740 Dehesa Road/Sloan Canyon Road 
(TM 5485) TM Crest-Dehesa 10 31.89 

26 Kemerko (TPM 20716) TPM Crest-Dehesa 5 93.10 
27 Price (TPM 20762) TPM Crest-Dehesa 3 24.30 
28 Walls (TPM 21008) TPM Crest-Dehesa 5 72.00 
29 Kearney (TPM 20715) TPM Crest-Dehesa 3 13.30 
30 Williams (TPM 20875) TPM Crest-Dehesa 2 9.00 
31 Bursztyn  (TPM 20840) TPM Crest-Dehesa 4 23.52 
32 Woodhead (TPM 20541) TPM Crest-Dehesa 4 24.00 
33 Mesquite Trails Ranch (SP 04-004) SP/TM/MUP Desert 480 309.51 
34 Borrego Country Club Estates (TM 5487) TM Desert 148 172.07 
35 Borrego 50 (TM 5511)  TM Desert 34 50.09 

36 Borrego Springs Senior Condominiums 
(TM 5512) TM Desert 122 5.24 

37 Yaqui Pass (TPM 5513) TPM Desert 72 33.10 
38 Inland Land Development  (TM 5528) TM Desert 331 136.67 
39 Desert Diamond (TPM 21017) TPM Desert 5 169.84 
40 Bowen/Jonas (TPM 21027) TPM Desert 5 80.00 
41 Henderson Canyon (TPM 21058) TPM Desert 4 114.90 
42 Chaffin (TM 5217) TM Fallbrook 31 455.86 
43 Chaffin (TM 5227) TM Fallbrook 4 46.50 
44 Chandler (TM 5284) TM Fallbrook 12 80.00 
45 Passerelle, Campus Park (SP 03-004) GPA/SPA/REZ/TM Fallbrook 950 500.00 
46 Meadowood (GPA 04-002) GPA/SP/REZ/TM Fallbrook 1248 390.00 
47 Fallbrook Oaks (GPA 05-006) GPA/TM/REZ Fallbrook 18 26.40 
48 Fallbrook Ranch (TM 5532) TM Fallbrook 11 41.00 
49 Kern Property (TPM 20952) TPM Fallbrook 4 19.56 
50 Campus Park West (GPA 05-003) GPA/SPA/REZ/TM Fallbrook 369 116 
51 Hoskings Ranch, Genesee Properties TM Jamul-Dulzura 33 1417.40 
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 Chapter 3.0 Cumulative Impacts 

San Diego County General Plan Update Draft EIR  Page 3.0-2 
June 27, 2008 

Project 
No. Project Name Required Approvals Community 

Dwelling 
Units Acres 

(TM 5312) 
52 Pacific Scene (GPA 06-002) GPA/SP/TM/REZ Jamul-Dulzura 55 85.97 
53 Preski/Gonya (TPM 20720) TPM Jamul-Dulzura 4 40.33 
54 Pijnenburg (TPM 20778) TPM Jamul-Dulzura 5 76.40 
55 Jamul (TPM 20786) TPM Jamul-Dulzura 1 43.69 
56 Hoskings Ranch Road  (TPM 20863) TPM Jamul-Dulzura 3 150.27 
57 Swift (TPM 20903) TPM Jamul-Dulzura 1 16.42 
58 Skyline Truck Trail (TPM 21028) TPM Jamul-Dulzura 5 47.78 
59 Ava Loma III (TPM 21039) TPM Jamul-Dulzura 4 87.90 
60 Allen (TPM 21045) TPM Jamul-Dulzura 2 24.14 
61 Hamilton (TPM 21060) TPM Jamul-Dulzura 2 24.29 
62 Renteria (TPM 21107) TPM Jamul-Dulzura 4 60.38 
63 Tibbot (TPM 20686) TPM Jamul-Dulzura 4 35.51 
64 Robnett TPM 20726 TPM Jamul-Dulzura 5 85.95 
65 Titus Project (TPM 20965) TPM Jamul-Dulzura 3 11.10 
66 Los Coches Development LLC (TM 5306) TM Lakeside 73 78.80 
67 Schmidt Project (TM 5434) TM Lakeside 4 114.94 
68 Magnolia Courts (GPA 07-009) GPA/TM/REZ Lakeside 38 5.19 
69 Hiel (TPM 20925) TPM Lakeside 2 0.71 
70 Parkside Villa (TPM 21048) TPM Lakeside 3 0.00 
71 Bradley Avenue (TM 5422) TM Lakeside 30 1.25 
72 Lakeside (TPM 20916) TPM Lakeside 3 1.21 
73 Harvest Glen (TM 5366) TM Mountain Empire 40 284.43 
74 Vaughan (TM 5417) TM Mountain Empire 13 81.15 
75 Star Ranch (GPA 05-008) GPA/SP/REZ/TM Mountain Empire 460 2160.00 
76 Potrero Valley Road (TM 5484) TM Mountain Empire 8 73.50 
77 Arellano (TPM 20756) TPM Mountain Empire 3 17.27 
78 Garza (TPM 20777) TPM Mountain Empire 5 53.33 
79 Bennett (TPM 20784) TPM Mountain Empire 5 47.53 
80 Powell Subdivision (TPM 20798) TPM Mountain Empire 4 40.00 
81 Volli (TPM 20889) TPM Mountain Empire 4 40.00 
82 Elder (TPM 20981) TPM Mountain Empire 5 109.25 
84 Heald Development (TPM 21014) TPM Mountain Empire 5 36 
85 Davis-Inman (TPM 21081) TPM Mountain Empire 4 97.00 
86 Grizzle (TPM 20719) TPM Mountain Empire 5 245.00 
87 Bartlett (TPM 20754) TPM Mountain Empire 4 164.70 
88 Sugarbush (GPA 05-010) GPA/SP/REZ/TM N. County Metro 53 115.50 
89 Merriam Mountains (04-006) GPA/SP/TM/REZ  N. County Metro 1200 321.16 
90 Kawano Subdivision (TM 5401) TM N. County Metro 9 10.27 
91 Tai Estates (TM 5409) TM N. County Metro 11 46.88 
92 Harmony Grove Meadows (GPA 05-004) GPA/SP/REZ/TM N. County Metro 207 111.09 
93 Pizzuto Property (TPM 20846) TPM N. County Metro 3 40.00 
94 Montiel Road Townhomes (GPA 04-007) GPA/TM N. County Metro 70 4.86 
95 Rimsa TPM (TPM 21095) TPM N. County Metro 2 12.5 
96 Ranchita Subdivision (TM 5516) TM North Mountain 13 147.88 
97 Los Robles Ranch (TM 5526) TM North Mountain 15 646.00 
98 Shadow Run Ranch LLC (TM 5223) TM Pala-Pauma 46 263.17 
99 The Prominence at Pala (TM 5321) TM Pala-Pauma 37 413.93 

100 Pala 114 (TM 5497) TM Pala-Pauma 11 113.89 
101 Pauma Ranches (TM 5506) TM Pala-Pauma 22 99.83 
102 Warner Ranch (GPA 06-009) GPA/SP/TM/REZ/MUP Pala-Pauma 900 430.00 
103 Ruffin/Johnson (TPM 20725) TPM Pala-Pauma 5 73.11 
104 Donald Jenkins (TPM 21023) TPM Pala-Pauma 2 10.35 
105 Jay Long (TPM 21066) TPM Pala-Pauma 2 17.75 
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 Chapter 3.0 Cumulative Impacts 

San Diego County General Plan Update Draft EIR  Page 3.0-3 
June 27, 2008 

Project 
No. Project Name Required Approvals Community 

Dwelling 
Units Acres 

106 Pala Pauma (TPM 20611) TPM Pala-Pauma 4 54.66 
107 Wexler  (TPM 20913) TPM Pala-Pauma 4 4.80 
108 Townsend (TPM 20736) TPM Pendleton-De Luz 4 20.00 
109 Tenaja (TPM 21049) TPM Pendleton-De Luz 2 27.75 
110 Oswald (TPM 20533) TPM Rainbow 4 47.20 
111 Brown (TPM 20717) TPM Rainbow 4 31.18 
112 Silvola (TPM 20658) TPM Rainbow 3 26.16 
113 M.D.S. Dev. Corp./Deca (TM 4962) TM Ramona 30 75.00 
114 Ramona Ridge Estates (TM 5008) TM Ramona 25 219.35 
115 Rancho Esquilago (TM 5198) TM Ramona 38 147.68 
116 Development Venture (TM 5254) TM Ramona 67 327.00 
117 Spitsbergen Subdivision (03-004) SPA/TM Ramona 21 137.50 
118 Lakeside Ventures (TM 5307) TM Ramona 8 202.00 
119 Valley Park Condominiums (TM 5480) TM Ramona 62 2.87 
120 McCandless (TPM 20564) TPM Ramona 5 41.00 
121 Kvaas (TPM 20747) TPM Ramona 5 60.00 
122 Edbell Parcel Map (TPM 20900) TPM Ramona 1 96.42 
123 Harman (TPM 20907) TPM Ramona 4 195.35 
124 Neuman (TPM 20962) TPM Ramona 4 39.40 
125 Spitsbergen (TPM 21042) TPM Ramona 3 137.53 
126 Filippini Parcel Map (TPM 20926) TPM Ramona 2 9.35 
127 Sunset Vista (TM 5257) TM Ramona 7 9.57 
128 Roberts (TM 5267) TM Ramona 8 50.62 
129 Ramona (TPM 20466) TPM Ramona 2 19.82 
130 Teyssier (TM 5194) TM Ramona 37 289.00 
131 Highland Valley (TPM 21051) TPM Ramona 3 38 
132 Victoria Shangrila (TM 5261) TM San Dieguito 38 79.67 
133 Little Creek (TPM 20834) TPM San Dieguito 3 15.81 
134 Oakrose Ranch (TM 5204) TM San Dieguito 10 39.66 
135 Fuerte Ranch Estates (GPA 03-006) GPA/REZ/TM Valle De Oro 40 26.89 

136 Spanish Trails (Formally Loranda) (TM 
5173) TM Valley Center 175 435.39 

138 Brook Forest (GPA 03-008) GPA/SP/TM Valley Center 84 225.56 
139 Beauvais/Old Castle (TM 5315) TM Valley Center 11 23.16 
140 Rancho Lilac (GPA 04-008) GPA/SP/REZ/TM/MUP Valley Center 360 693.49 
141 Orchard Vista (TM 5507) TM Valley Center 11 25.24 

142 Castle Creek Condominiums (GPA 06-
011) GPA/SPA/TM/REZ Valley Center 63 57.79 

143 McNally Road Parcel Map (TPM 21004) TPM Valley Center 4 78.30 
144 Sukup (TM 5184) TM Valley Center 9 24.62 
145 Garcia T.S.M. (TM 5458) TM Valley Center 8 17.40 
146 Calle De Encinas (TPM 20780) TPM Valley Center 3 14.39 

147 
S.R. Polito Family Partnership LTD (TM 
5001) 
 

TM Valley Center 18 69.2 

148 Crews Development Valley Center Road 
(TPM 20828) TPM Valley Center 4 9.71 

149 Fitzpatrick (TPM 20842) TPM Valley Center 4 10.72 
150 Robinson  (21105) TPM Valley Center 4 11 
151 Goodnight Ranchos  (TPM 21101) TPM Valley Center 2 5 
152 Hancey TPM (TPM 20999) TPM Valley Center 4 14.75 

GPA = General Plan Amendment 
MUP = Major Use Permit 
REZ = Rezone 
SP = Specific Plan 
SPA = Specific Plan Amendment 
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 Chapter 3.0 Cumulative Impacts 

San Diego County General Plan Update Draft EIR  Page 3.0-4 
June 27, 2008 

Project 
No. Project Name Required Approvals Community 

Dwelling 
Units Acres 

TM = Tentative Map 
TPM = Tentative Parcel Map 

Notes:  1- Communities with active projects having a total increase of less than 10 units were not included in the Cumulative Impacts 
Traffic Model. 

           2- This table includes both approved and active projects that are inconsistent with the General Plan Update 
  
Source: County of San Diego 2008 
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CUMULATIVE Tribal Gaming Facilities - Trip Generation Estimates 
County of San Diego – General Plan Update 

 
BARONA RESERVATION – (CUMULATIVE YEAR 2030)  

LAND USE TYPE LAND USE 
UNITS TRIP RATE FACTOR DAILY TRIPS 

GAMING AREA  300,000 sq. ft. (1) 100 trips/1000 square feet 30,000 
RESORT HOTEL 400 rooms (1) 3 trips/room 1,200 
GAS STATION 
w/FOOD MART 

24 VFS (vehicle 
fueling station) 75 trips/VFS 1,800 

GOLF COURSE 18-hole course (1) 700 trips/course 700 
EVENT CENTER 20,000 sq. ft. (1)  40 trips/1000 square feet 800 
CONVENTION 

CENTER 100,000 sq. ft.(1) 609.8 trips/acre 1,200 (2) 

TOTAL DAILY TRIPS GENERATED 35,700 
 

(1) Draft Chronology of Gaming Projects in San Diego dated June 28, 2006. 
(2) Applied SANDAG rate per acre and assumed two acres 

 
 

CAMPO RESERVATION (CUMULATIVE YEAR 2030)  

LAND USE TYPE LAND USE 
UNITS TRIP RATE FACTOR DAILY TRIPS 

GAMING AREA  42,800 sq. ft. (1) 100 trips/1000 square feet 4,280 
GAS STATION w/ 

FOOD MART 
12 VFS (vehicle 
fueling station) 75 trips/VFS or 150 trips/pump 1,800 

FUEL DEPOT 1 fuel depot 40 trips/day 40 

HOTEL 150 rooms (1) 3 trips/room 450 
HOTEL (PH III 
EXPANSION) 

50,000 sq. ft. 
100 rooms (2) 3 trips/room 300 

RV PARKING 80 spaces (1) 4 trips/RV space  320 
BOWLING 
CENTER 16 lanes (1) 10 trips/lane (4) 160 

ENTERTAINMENT 
HALL 20,000 sq. ft. (1)  40 trips/1000 square feet (3) 800 

CASINO ADMIN 
OFFICE 4,250 sq. ft. (1) Auxiliary casino use 0 

RESTAURANT 2,500 sq. ft. Auxiliary casino use 0 

TOTAL DAILY TRIPS GENERATED 8,150 
 

(1) Environmental Evaluation dated July 11, 2007 prepared by Tierra Environmental 
(2) County review comments for Environmental Evaluation for Campo Golden Acorn Hotel 

and Amenities project dated August 16, 2007 
(3) Based on trip generation rate used for Barona Event Center. 
(4) Due to rural location and co-location with casino, assumes one-third of the SANDAG rate 

of 30 trips/lane. 
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EWIIAAPAAYP RESERVATION (CUMULATIVE YEAR 2030) (3) 

LAND USE TYPE LAND USE 
UNITS TRIP RATE FACTOR DAILY TRIPS 

GAMING AREA  80,500 sq. ft. (1) 100 trips/1000 square feet 8,050 
HEALTH CLINIC 26,500 sq.ft (2) 20 trips/1000 square feet 530 

TOTAL DAILY TRIPS GENERATED 8,580 (4) 
 

(1) Total square footage of the Ewiiaapaap casino is 237,300 square feet (Environmental 
Assessment dated May 2003).   

(2) Information based on Environmental Assessment dated August 2001 
(3) Proposing a jointly managed casino with Viejas tribe – August 18, 2004 UT article 
(4) Trip generation estimate may need to be adjusted depending on proximity to and 

relationship with Viejas casino 
 
 

JAMUL RESERVATION (CUMULATIVE YEAR 2030) 

LAND USE 
TYPE 

LAND USE 
UNITS TRIP RATE FACTOR DAILY TRIPS 

GAMING AREA 73,469 sq. ft. (1) 100 trips/1000 square feet 7,347 
HOTEL 400 rooms (1) 3 trips/room 1,200 

EVENT CENTER 1,200 seats (2) 0.606/seat (3) 828 

TOTAL DAILY TRIPS GENERATED 9,375 
 

(1) Chronology of Gaming and Tribal Enterprises in San Diego dated January 25, 2008. 
(2) Based on information in project’s Environmental Assessment dated September 2003 
(3) Based on trip rate in project’s Environmental Assessment (EA) dated September 2003. 

EA only identified seating and not square footage. 
 
 

LA JOLLA RESERVATION (CUMULATIVE YEAR 2030) (1) 

LAND USE TYPE LAND USE 
UNITS TRIP RATE FACTOR DAILY TRIPS 

CASINO  35,000 sq. ft. (1) 100 trips/1000 square feet 3,500 
HOTEL 150 rooms (2) 3 trips/room 450 

TOTAL DAILY TRIPS GENERATED  3,950 
 

(1) Environmental Assessment dated December 2, 2005, prepared by Tierra Environmental 
(2) Chronology of Gaming and Tribal Enterprises in San Diego dated January 25, 2008. 
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LA POSTA RESERVATION (CUMULATIVE YEAR 2030) 

LAND USE TYPE LAND USE 
UNITS TRIP RATE FACTOR DAILY TRIPS 

GAMING AREA  10,000 sq. ft (1) 100 trips/1000 square feet 1,000 

TOTAL DAILY TRIPS GENERATED 1,000 
 

(1) Based on Traffic Impact Analysis (TIA) prepared by Linscott, Law, and Greenspan 
Engineers dated April 13, 2004. 

 

 
 

PALA RESERVATION (CUMULATIVE YEAR 2030) 

LAND USE TYPE LAND USE 
UNITS TRIP RATE FACTOR DAILY TRIPS 

GAMING AREA 123,000 sq. ft.(1) 100 trips/1000 square feet 12,300 
HOTEL 557 rooms (2) 3 trips/room 1,671 

MOTORCROSS 
RACEWAY Unknown Unknown 400 (3) 

TOTAL DAILY TRIPS GENERATED 14,371 
 

(1) Final Environmental Impact Report dated March 28, 2007 prepared by Tierra 
Environmental 

(2) Chronology of Gaming and Tribal Enterprises in San Diego dated January 25, 2008. 
(3) Place-holder assumption until more specific information becomes available 

 
 

PAUMA RESERVATION (CUMULATIVE YEAR 2030) 

LAND USE TYPE LAND USE 
UNITS TRIP RATE FACTOR DAILY TRIPS 

GAMING AREA(1) 83,100 sq. ft (1) 100 trips/1000 square feet 8,310 
HOTEL 400 rooms (1) 3 trips/room 1,200 

RETAIL SHOPS 4,000 sq. ft. 27 trips/1000 square feet (2) 108 
EVENT CENTER 34,000 sq. ft. (1)  40 trips/1000 square feet (3) 1,360 

TOTAL DAILY TRIPS GENERATED 10,978 
 

(1) Draft Environmental Impact Report dated July 27, 2007 prepared by Tierra Environmental 
(2) Based on trip generation rate used for Viejas Outlet Center. 
(3) Based on trip generation rate used for Barona Event Center. 

 
 

RINCON RESERVATION (CUMULATIVE YEAR 2030) 

LAND USE TYPE LAND USE 
UNITS TRIP RATE FACTOR DAILY TRIPS 

GAMING AREA 63,165 sq. ft (1) 100 trips/1000 square feet 6,317 
RESORT HOTEL 700 rooms (1) 3 trips/room 2,100 

TOTAL DAILY TRIPS GENERATED 8,417 
 

(1) Chronology of Gaming and Tribal Enterprises in San Diego dated January 25, 2008. 
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SAN PASQUAL RESERVATION (CUMULATIVE YEAR 2030) 

LAND USE TYPE LAND USE 
UNITS TRIP RATE FACTOR DAILY TRIPS 

GAMING AREA  62,000 sq.ft 100 trips/1000 square feet 6,200 
RESTAURANT / 

LOUNGE 1,500 sq. ft.(2) Auxiliary casino use 0 

BUFFET 
RESTAURANT 350 seats (1) Auxiliary casino use 0 

HOTEL 161 rooms (3) 3 trips/room 483 
OUTDOOR 

CONCERT VENUE 2,000 seats (4) 0.606/seat (5) 1,212 

TOTAL DAILY TRIPS GENERATED 7,895 
 

(1) Based on information from the project’s Environmental Assessment dated June 2, 2003. 
(2) Size unknown; assumption provided for planning purposes. 
(3) Chronology of Gaming and Tribal Enterprises in San Diego dated January 25, 2008. 
(4) Scope of work for traffic consultant dated December 18, 2007. 
(5) Trip Generation assumption based on Jamul Event Center 

 
 

SANTA YSABEL RESERVATION (CUMULATIVE YEAR 2030) 

LAND USE TYPE LAND USE 
UNITS TRIP RATE FACTOR DAILY TRIPS 

GAMING AREA  19,000 sq. ft (1) 100 trips/1000 square feet 1,900 
RESTAURANT/ 

BAR unknown Auxiliary casino use 0 

TOTAL DAILY TRIPS GENERATED 1,900 
 

(1) Based on Environmental Evaluation/Traffic Impact Analysis dated June 2004 
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SYCUAN RESERVATION (CUMULATIVE YEAR 2030) 

LAND USE TYPE LAND USE 
UNITS TRIP RATE FACTOR DAILY TRIPS 

GAMING AREA 93,890 sq. ft (1) 100 trips/1000 square feet 9,389 
THEATER  460 seats 0.606/seat (2) 279 

RESERVATION TOTAL DAILY TRIPS GENERATED 9,668 

SYCUAN RESERVATION – SINGING HILLS/SLOAN CANYON AREA (TAZ 2908) 
GAMING AREA 

EXPANSION 
300 slots (3) 

(140,835 sq. ft.) 100 trips/1000 square feet 14,084 

SINGING HILLS 
HOTEL 557 rooms (4) 3 trips/room 1,671 

SINGLE FAMILY 
HOMES 74 units (5) 12 trips/unit (6) 888 

EQUESTRIAN 
CENTER 1 -- 100 (5) 

RV PARK 85 spaces (5) 4 trips/space (5) 340 
SINGING HILLS TOTAL DAILY TRIPS GENERATED 17,083 

TOTAL DAILY TRIPS GENERATED 26,751 
 

(1) Chronology of Gaming and Tribal Enterprises in San Diego dated January 25, 2008. 
(2) Trip Generation assumption based on Jamul Event Center 
(3) Expansion of 3,000 slot machines allowed by Sycuan Compact (SB 175) 
(4) Size unknown.  Assumed same size as Pala Hotel/Casino 
(5) County response to comments Crestlake Estates EIR (July 2007) 

 
 

VIEJAS RESERVATION (CUMULATIVE YEAR 2030) 

LAND USE TYPE LAND USE 
UNITS TRIP RATE FACTOR DAILY TRIPS 

GAMING AREA 133,000 sq. ft (1) 100 trips/1000 square feet 13,300 
OUTLET CENTER 255,000 sq. ft.(1) 27 trips/1000 square feet (2) 6,885 
NEW CASINO (3) 100,000 sq. ft.(4) 100 trips/1000 square feet 10,000 

HOTEL 600 rooms (3) 3 trips/room 1,800 
MULTIPLEX MOVIE 

THEATER (3) 1,000 seats (4) 0.606/seat (5) 606 

CONCERT VENUE 12,000 seats (3) 0.606/seat (5) 7,272 

TOTAL DAILY TRIPS GENERATED 39,863 
 

(1) Draft Viejas TEIR dated August 2005.  Includes a 18,000 SF expansion of the gaming 
area.  Outlet Center square footage includes 83,000 square foot expansion (increase 
from 35 to 57 stores).  

(2) Based on data from ITE Trip Generation Report 
(3) Based on UT article dated January 9, 2008. 
(4) Size / number of units are currently unknown.  Assumption used solely for planning 

purposes. 
(5) Trip Generation assumption based on Jamul Event Center 
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Segments 2030 2030 Used in

Comparison of Series 10 Cumulative Map and Series 11 ADTs as used in traffic study

Series 10 Series 11 Traffic
Cumulative Map Study

Dulin Road
Old Highway 395 to Pankey Road 7,700 Note (1) 7,700

Old Highway 395
East Mission Road to Reche Road 19,900 16,000 19,900

Reche Road to Stewart Canyon Road 23,300 22,000 23,300
Stewart Canyon Road to Tecalote Lane 17 600 16 000 17 600Stewart Canyon Road to Tecalote Lane 17,600 16,000 17,600

Tecalote Lane to Pala Mesa Drive 19,400 18,000 19,400
Pala Mesa Drive to SR-76 (Pala Road) 20,900 17,000 20,900

SR-76 (Pala Road) to Dulin Road 14,800 11,000 14,800
Dulin Road to W. Lilac Road 17,200 13,000 17,200

Reche Road
Green Canyon Norte to Live Oak Park Road 13,800 13,800

Live Oak Park Road to Gird Road 12,100 12,100, ,
Gird Road to Wilt Road 9,600 9,600

Wilt Road to Tecalote Road 8,900 8,900
Tecalote Drive to Old Highway 395 10,600 10,600

Stewart Canyon Road
Old Hwy 395 to Horse Ranch Creek Rd 8,000 7,000 8,000

Pankey Road
Street R/Pankey Place to SR-76 (Pala Rd) 8,600 7,000 8,600

SR 76 (Pala Road) to Shearer Crossing 11 900 Note (1) 11 900

Note (1)

SR-76 (Pala Road) to Shearer Crossing 11,900 Note (1) 11,900
Horse Ranch Creek Road

Stewart Canyon Rd to Baltimore Oriole (#23) 7,900
Baltimore Oriole (#23) to Longspur Rd (#24) 11,400
Longspur Rd (#24) to Harvest Glen Ln (#25) 16,000

Harvest Glen Ln (#25) to Intersection (#26) 20,800
Intersection (#26) to Park/School (#27) 22,600

Park/Sch (#27) to Street R/Pankey Pl (#28) 22,800

Note (2)

Park/Sch (#27) to Street R/Pankey Pl (#28) 22,800
Street R/Pankey Pl (#28) to SR-76 (Pala Rd) 13,600

Pala Mesa Drive
Wilt Rd/Sage Rd to Old Highway 395 11,500 10,000 11,500

Old Highway 395 to Street R/Pankey Pl 7,500
Street R/Pankey Place

Pala Mesa/Pankey to Horse Ranch Creek Rd 10,300
Notes: (1) Series 11 not used for areas embedded within County areas as County's Series 10 model 

Note (2)

Note (2)

For SR-76, the higher AM and PM peak hour by direction volumes were used between the Series 10 
Cumulative and Series 11.  The table on the next page shows both model outputs with the higher of the 
two used for the analysis

has been calibraded to more detail than Series 11 model. (2) Series 10 and 11 traffic models did not 
have detailed information as used in traffic study, thus volumes used from manual assignment of 3Ps 
traffic 

two used for the analysis.
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AM (Eastbound) AM (Westbound) PM (Eastbound) PM (Westbound)

State Route 76 Series Series Traffic Series Series Traffic Series Series Traffic Series Series Traffic

10 11 Study 10 11 Study 10 11 Study 10 11 Study

Melrose Dr to E. Vista Way 1368 1193 1368 2416 2006 2416 2651 2372 2651 1727 1517 1727

E. Vista Way to North River Rd 1187 991 1187 1984 1904 1984 2059 1951 2059 1419 1224 1419

North River Rd to Olive Hill Rd 1391 1120 1391 2421 2372 2421 2593 2451 2593 1611 1393 1611

Olive Hill Rd to S Mission Rd 1498 1265 1498 2567 2524 2567 2576 2448 2576 1851 1587 1851

S Mission Rd to Via Monserate 1092 767 1092 1733 1587 1733 2273 1906 2273 1501 965 1501

Via Monserate to Gird Rd 1140 707 1140 1796 1757 1796 2077 1882 2077 1361 794 1361

Gird Rd to Sage Rd 1131 942 1131 1339 1248 1339 1400 1387 1400 1236 893 1236

Sage Rd to Old Hwy 395 1218 980 1218 1361 1334 1361 1523 1265 1523 1448 929 1448

Old Hwy 395 to I‐15 SB Ramps 1343 1600 1600 1265 1245 1265 1486 1248 1486 1531 781 1531

I‐15 SB Ramps to I‐15 NB Ramps 1022 756 1022 994 569 994 1357 1334 1357 1285 462 1285

I‐15 NB Ramps to Pankey Rd 842 668 842 1045 792 1045 1449 816 1449 1062 707 1062

Pankey Rd to Horse Ranch Creek Rd 604 762 762 1184 1109 1184 1280 1028 1280 1357 998 1357

Horse Ranch Creek Rd to Rice Cyn 604 762 762 1184 1109 1184 1280 1028 1280 1357 998 1357

Rice Cyn to Couser Cyn 1724 952 1724 840 615 840 1032 689 1032 1343 1117 1343

Couser Cyn to Pala Mission Rd 857 753 857 678 620 678 848 840 848 1251 1160 1251
Bold indicates higher volumes used between Series 10 cumulative and Series 11

Higher Peak Hour Directional Volumes between Series 10 and Series 11 Models
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Appendix M 
 
Other Planned Roadway Improvements By Other Cumulative Projects 
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Pictures of SR‐76 currently being widened from 2 to 4 lanes.  Pictures taken Dec 2008 and Jan 2009. 

Intersection of SR‐76 at Pankey Road.  Pankey Road closed south of SR‐76 due to SR‐76 widening. 

 

Looking west along SR‐76 in the vicinity of Granite driveway 
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Looking west along SR‐76 prior to Pankey Rd where new alignment deviates from existing alignment 

 

Looking west along SR‐76 just before I‐15 interchange 
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Appendix N 
 
Existing + Cumulative Intersection Level of Service Calculations 
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AM Existing + Cumulative
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 9 1188 1918 44 91 33
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 9 1251 2019 46 96 35
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2065 3312 2042
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2065 3312 2042
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 0 51
cM capacity (veh/h) 270 9 71

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 9 1251 2065 131
Volume Left 9 0 0 96
Volume Right 0 0 46 35
cSH 270 1700 1700 12
Volume to Capacity 0.04 0.74 1.21 11.06
Queue Length 95th (ft) 3 0 0 Err
Control Delay (s) 18.8 0.0 0.0 Err
Lane LOS C F
Approach Delay (s) 0.1 0.0 Err
Approach LOS F

Intersection Summary
Average Delay 377.7
Intersection Capacity Utilization 118.2% ICU Level of Service H
Analysis Period (min) 15

AM Existing + Cumulative
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 151 1136 1279 49 80 139
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 21.0 99.0 78.0 78.0 21.0 21.0
Total Split (%) 17.5% 82.5% 65.0% 65.0% 17.5% 17.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 14.9 93.1 74.2 74.2 11.2 11.2
Actuated g/C Ratio 0.13 0.83 0.66 0.66 0.10 0.10
v/c Ratio 0.76 0.77 1.09 0.06 0.53 0.53
Control Delay 70.4 9.7 76.7 7.7 61.0 15.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.4 9.7 76.7 7.7 61.0 15.2
LOS E A E A E B
Approach Delay 16.9 74.1 31.9
Approach LOS B E C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 112.3
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 44.9 Intersection LOS: D
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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AM Existing + Cumulative
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 450 20 0 180
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1863 1863 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1863 1863 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 5 146
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3191 8309 1271
Travel Time (s) 72.5 188.8 28.9
Volume (vph) 151 1136 1279 49 80 139
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 159 1196 1346 52 84 146
Lane Group Flow (vph) 159 1196 1346 52 84 146
v/c Ratio 0.76 0.77 1.09 0.06 0.53 0.53
Control Delay 70.4 9.7 76.7 7.7 61.0 15.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.4 9.7 76.7 7.7 61.0 15.2
Queue Length 50th (ft) 112 312 ~1140 12 60 0
Queue Length 95th (ft) #213 638 #1494 29 112 60
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 236 1549 1231 938 228 329
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.77 1.09 0.06 0.37 0.44

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1583 1417
Volume (vph) 151 1136 1279 49 80 139
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 159 1196 1346 52 84 146
RTOR Reduction (vph) 0 0 0 2 0 131
Lane Group Flow (vph) 159 1196 1346 50 84 15
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 14.9 93.1 74.2 74.2 11.2 11.2
Effective Green, g (s) 14.9 93.1 74.2 74.2 11.2 11.2
Actuated g/C Ratio 0.13 0.83 0.66 0.66 0.10 0.10
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 210 1544 1231 936 158 141
v/s Ratio Prot 0.10 c0.64 c0.72 c0.05
v/s Ratio Perm 0.04 0.01
v/c Ratio 0.76 0.77 1.09 0.05 0.53 0.10
Uniform Delay, d1 47.0 4.6 19.0 6.7 48.1 46.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 2.5 55.1 0.0 3.4 0.3
Delay (s) 61.4 7.1 74.1 6.7 51.5 46.3
Level of Service E A E A D D
Approach Delay (s) 13.5 71.6 48.2
Approach LOS B E D

Intersection Summary
HCM Average Control Delay 43.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 112.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 2 1007 1536 2 8 16
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 1060 1617 2 8 17
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1619 2682 1618
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1619 2682 1618
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 65 87
cM capacity (veh/h) 402 24 128

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 2 1060 1619 25
Volume Left 2 0 0 8
Volume Right 0 0 2 17
cSH 402 1700 1700 52
Volume to Capacity 0.01 0.62 0.95 0.48
Queue Length 95th (ft) 0 0 0 45
Control Delay (s) 14.0 0.0 0.0 125.8
Lane LOS B F
Approach Delay (s) 0.0 0.0 125.8
Approach LOS F

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 91.0% ICU Level of Service E
Analysis Period (min) 15

AM Existing + Cumulative
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT SBT
Lane Configurations
Volume (vph) 68 677 82 1112 122 193 212
Turn Type Prot Prot custom
Protected Phases 7 4 3 8 1 2 6
Permitted Phases 8
Detector Phases 7 4 3 8 1 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 9.0 29.0 8.0 28.0 20.0 31.0 32.0
Total Split (%) 7.5% 24.2% 6.7% 23.3% 16.7% 25.8% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min
Act Effct Green (s) 5.0 25.0 4.0 24.0 33.6 27.0 28.0
Actuated g/C Ratio 0.05 0.23 0.04 0.22 0.31 0.25 0.26
v/c Ratio 1.00 1.08 1.48 1.51 0.27 1.59 1.62
Control Delay 160.1 96.3 326.5 269.0 15.5 304.2 316.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 160.1 96.3 326.5 269.0 15.5 304.2 316.9
LOS F F F F B F F
Approach Delay 101.2 249.1 304.2 316.9
Approach LOS F F F F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 109.6
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.62
Intersection Signal Delay: 235.9 Intersection LOS: F
Intersection Capacity Utilization 101.5% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395
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AM Existing + Cumulative
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 330 0 150 150 0 0 0 0
Storage Lanes 1 0 1 1 0 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.973 0.850 0.961 0.982
Flt Protected 0.950 0.950 0.979 0.972
Satd. Flow (prot) 1583 3444 0 1583 3539 1417 0 1753 0 0 1778 0
Flt Permitted 0.950 0.950 0.979 0.972
Satd. Flow (perm) 1583 3444 0 1583 3539 1417 0 1753 0 0 1778 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 69 16 6
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 652 462 899 4464
Travel Time (s) 14.8 10.5 20.4 101.5
Volume (vph) 68 677 145 82 1112 122 284 193 192 400 212 92
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 72 713 153 86 1171 128 299 203 202 421 223 97
Lane Group Flow (vph) 72 866 0 86 1171 128 0 704 0 0 741 0
v/c Ratio 1.00 1.08 1.48 1.51 0.27 1.59 1.62
Control Delay 160.1 96.3 326.5 269.0 15.5 304.2 316.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 160.1 96.3 326.5 269.0 15.5 304.2 316.9
Queue Length 50th (ft) 52 ~354 ~84 ~605 30 ~705 ~755
Queue Length 95th (ft) #149 #485 #187 #741 79 #941 #992
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 72 800 58 775 518 444 458
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 1.00 1.08 1.48 1.51 0.25 1.59 1.62

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.85 0.96 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (prot) 1583 3445 1583 3539 1417 1753 1779
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (perm) 1583 3445 1583 3539 1417 1753 1779
Volume (vph) 68 677 145 82 1112 122 284 193 192 400 212 92
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 72 713 153 86 1171 128 299 203 202 421 223 97
RTOR Reduction (vph) 0 15 0 0 0 50 0 12 0 0 4 0
Lane Group Flow (vph) 72 851 0 86 1171 78 0 692 0 0 737 0
Turn Type Prot Prot custom Split Split
Protected Phases 7 4 3 8 1 2 2 6 6
Permitted Phases 8
Actuated Green, G (s) 5.0 25.0 4.0 24.0 29.6 27.0 28.0
Effective Green, g (s) 5.0 25.0 4.0 24.0 29.6 27.0 28.0
Actuated g/C Ratio 0.05 0.23 0.04 0.22 0.27 0.25 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 72 786 58 775 434 432 454
v/s Ratio Prot 0.05 c0.25 0.05 c0.33 c0.01 c0.39 c0.41
v/s Ratio Perm 0.05
v/c Ratio 1.00 1.08 1.48 1.51 0.18 1.60 1.62
Uniform Delay, d1 52.3 42.3 52.8 42.8 30.7 41.3 40.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 106.1 57.0 288.9 236.6 0.2 281.4 290.0
Delay (s) 158.4 99.3 341.7 279.4 30.9 322.7 330.8
Level of Service F F F F C F F
Approach Delay (s) 103.8 260.3 322.7 330.8
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 246.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.43
Actuated Cycle Length (s) 109.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 101.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative
5: Dulin Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 4 6 1032 3 9 427
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 4 6 1086 3 9 449
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 13
Median type None
Median storage veh)
Upstream signal (ft) 899
pX, platoon unblocked
vC, conflicting volume 1556 1088 1089
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1556 1088 1089
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 97 98 99
cM capacity (veh/h) 122 262 640

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 11 1089 459
Volume Left 4 0 9
Volume Right 6 3 0
cSH 306 1700 640
Volume to Capacity 0.03 0.64 0.01
Queue Length 95th (ft) 3 0 1
Control Delay (s) 25.6 0.0 0.4
Lane LOS D A
Approach Delay (s) 25.6 0.0 0.4
Approach LOS D

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 64.5% ICU Level of Service C
Analysis Period (min) 15

AM Existing + Cumulative
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR
Lane Configurations
Volume (vph) 927 350 314 782 1 570
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Detector Phases 4 4 3 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 56.0 56.0 29.0 85.0 35.0 35.0
Total Split (%) 46.7% 46.7% 24.2% 70.8% 29.2% 29.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 52.0 52.0 25.0 81.0 31.0 31.0
Actuated g/C Ratio 0.43 0.43 0.21 0.68 0.26 0.26
v/c Ratio 1.21 0.50 1.00 0.65 0.30 1.13
Control Delay 137.6 11.8 76.8 24.2 38.0 106.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 137.6 11.8 76.8 24.2 38.0 106.6
LOS F B E C D F
Approach Delay 103.1 39.3 93.8
Approach LOS F D F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 40 (33%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.21
Intersection Signal Delay: 78.2 Intersection LOS: E
Intersection Capacity Utilization 100.8% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps
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AM Existing + Cumulative
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 500 0 0 0 0 900
Storage Lanes 0 1 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.953
Satd. Flow (prot) 0 1863 1417 1583 1863 0 0 0 0 0 1775 1417
Flt Permitted 0.950 0.953
Satd. Flow (perm) 0 1863 1417 1583 1863 0 0 0 0 0 1775 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 220 222
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 654 1271 961 1209
Travel Time (s) 14.9 28.9 21.8 27.5
Volume (vph) 0 927 350 314 782 0 0 0 0 129 1 570
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 976 368 331 823 0 0 0 0 136 1 600
Lane Group Flow (vph) 0 976 368 331 823 0 0 0 0 0 137 600
v/c Ratio 1.21 0.50 1.00 0.65 0.30 1.13
Control Delay 137.6 11.8 76.8 24.2 38.0 106.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 137.6 11.8 76.8 24.2 38.0 106.6
Queue Length 50th (ft) ~923 74 ~251 622 86 ~404
Queue Length 95th (ft) #1172 161 m243 m605 143 #632
Internal Link Dist (ft) 574 1191 881 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 807 739 330 1258 459 531
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.21 0.50 1.00 0.65 0.30 1.13

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

AM Existing + Cumulative
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1417 1583 1863 1775 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1417 1583 1863 1775 1417
Volume (vph) 0 927 350 314 782 0 0 0 0 129 1 570
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 976 368 331 823 0 0 0 0 136 1 600
RTOR Reduction (vph) 0 0 125 0 0 0 0 0 0 0 0 165
Lane Group Flow (vph) 0 976 243 331 823 0 0 0 0 0 137 435
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 52.0 52.0 25.0 81.0 31.0 31.0
Effective Green, g (s) 52.0 52.0 25.0 81.0 31.0 31.0
Actuated g/C Ratio 0.43 0.43 0.21 0.68 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 807 614 330 1258 459 366
v/s Ratio Prot c0.52 c0.21 0.44
v/s Ratio Perm 0.17 0.08 c0.31
v/c Ratio 1.21 0.40 1.00 0.65 0.30 1.19
Uniform Delay, d1 34.0 23.3 47.5 11.3 35.8 44.5
Progression Factor 1.00 1.00 1.32 2.03 1.00 1.00
Incremental Delay, d2 105.7 0.4 15.6 0.1 1.7 109.3
Delay (s) 139.7 23.7 78.4 23.2 37.4 153.8
Level of Service F C E C D F
Approach Delay (s) 107.9 39.0 0.0 132.2
Approach LOS F D A F

Intersection Summary
HCM Average Control Delay 88.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 100.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBT NBR
Lane Configurations
Volume (vph) 500 568 846 125 0 267
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2
Detector Phases 7 4 8 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 37.0 97.0 60.0 60.0 23.0 23.0
Total Split (%) 30.8% 80.8% 50.0% 50.0% 19.2% 19.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 33.0 93.0 56.0 56.0 19.0 19.0
Actuated g/C Ratio 0.28 0.78 0.47 0.47 0.16 0.16
v/c Ratio 1.21 0.41 1.03 0.20 1.04 0.61
Control Delay 143.5 13.9 69.4 16.0 114.5 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 143.5 13.9 69.4 16.0 114.5 11.4
LOS F B E B F B
Approach Delay 74.5 62.5 63.9
Approach LOS E E E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.21
Intersection Signal Delay: 67.8 Intersection LOS: E
Intersection Capacity Utilization 100.8% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

AM Existing + Cumulative
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 1 0 0 1 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1863 0 0 1863 1417 0 1770 1417 0 0 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1863 0 0 1863 1417 0 1770 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 281
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 500 568 0 0 846 125 277 0 267 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 526 598 0 0 891 132 292 0 281 0 0 0
Lane Group Flow (vph) 526 598 0 0 891 132 0 292 281 0 0 0
v/c Ratio 1.21 0.41 1.03 0.20 1.04 0.61
Control Delay 143.5 13.9 69.4 16.0 114.5 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 143.5 13.9 69.4 16.0 114.5 11.4
Queue Length 50th (ft) ~486 334 ~736 47 ~245 0
Queue Length 95th (ft) m#386 m294 #982 87 #420 82
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 435 1444 869 675 280 461
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.21 0.41 1.03 0.20 1.04 0.61

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Existing + Cumulative
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1770 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1770 1417
Volume (vph) 500 568 0 0 846 125 277 0 267 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 526 598 0 0 891 132 292 0 281 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 13 0 0 237 0 0 0
Lane Group Flow (vph) 526 598 0 0 891 119 0 292 44 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 33.0 93.0 56.0 56.0 19.0 19.0
Effective Green, g (s) 33.0 93.0 56.0 56.0 19.0 19.0
Actuated g/C Ratio 0.28 0.78 0.47 0.47 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 435 1444 869 661 280 224
v/s Ratio Prot c0.33 0.32 c0.48
v/s Ratio Perm 0.08 0.17 0.03
v/c Ratio 1.21 0.41 1.03 0.18 1.04 0.20
Uniform Delay, d1 43.5 4.5 32.0 18.6 50.5 43.9
Progression Factor 1.31 3.01 1.00 1.00 1.00 1.00
Incremental Delay, d2 96.2 0.0 37.1 0.1 65.4 2.0
Delay (s) 153.3 13.5 69.1 18.8 115.9 45.9
Level of Service F B E B F D
Approach Delay (s) 78.9 62.6 81.6 0.0
Approach LOS E E F A

Intersection Summary
HCM Average Control Delay 73.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 100.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative
8: Pala Rd (SR-76) & Pankey Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 138 567 154 87 809 77 110 248 51 26 165 53
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 145 597 162 92 852 81 116 261 54 27 174 56
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 933 759 2186 2084 678 2228 2125 892
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 933 759 2186 2084 678 2228 2125 892
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 80 89 0 0 88 0 0 84
cM capacity (veh/h) 734 853 0 38 452 0 36 341

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 904 1024 431 257
Volume Left 145 92 116 27
Volume Right 162 81 54 56
cSH 734 853 0 0
Volume to Capacity 0.20 0.11 Err Err
Queue Length 95th (ft) 18 9 Err Err
Control Delay (s) 5.1 3.0 Err Err
Lane LOS A A F F
Approach Delay (s) 5.1 3.0 Err Err
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 121.4% ICU Level of Service H
Analysis Period (min) 15
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AM Existing + Cumulative
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR ø2 ø3
Lane Configurations
Volume (vph) 232 440 800 35 30 0 171
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 6 6 2 3
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 21.0 42.0 29.0 29.0 20.0 20.0 20.0 20.0 8.0
Total Split (%) 23.3% 46.7% 32.2% 32.2% 22.2% 22.2% 22.2% 22% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min None
Act Effct Green (s) 9.9 33.6 19.6 19.6 6.9 6.9 6.9
Actuated g/C Ratio 0.17 0.58 0.34 0.34 0.12 0.12 0.12
v/c Ratio 0.47 0.23 0.71 0.07 0.18 0.13 0.13
Control Delay 26.2 6.2 20.9 6.0 28.5 0.4 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.2 6.2 20.9 6.0 28.5 0.4 0.4
LOS C A C A C A A
Approach Delay 13.1 20.3 4.6
Approach LOS B C A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 58.4
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 15.6 Intersection LOS: B
Intersection Capacity Utilization 42.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     9: Pala Rd (SR-76) & Horse Ranch Creek Rd

AM Existing + Cumulative
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 250 0 0 150 150
Storage Lanes 2 0 1 1 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1441 1346
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1441 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 37 594 594
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2833 5160 734 1509
Travel Time (s) 64.4 117.3 16.7 34.3
Volume (vph) 232 440 0 0 800 35 0 0 0 30 0 171
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 244 463 0 0 842 37 0 0 0 32 0 180
Lane Group Flow (vph) 244 463 0 0 842 37 0 0 0 32 90 90
v/c Ratio 0.47 0.23 0.71 0.07 0.18 0.13 0.13
Control Delay 26.2 6.2 20.9 6.0 28.5 0.4 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.2 6.2 20.9 6.0 28.5 0.4 0.4
Queue Length 50th (ft) 41 35 130 0 11 0 0
Queue Length 95th (ft) 78 60 215 17 37 0 0
Internal Link Dist (ft) 2753 5080 654 1429
Turn Bay Length (ft) 250 250 150 150
Base Capacity (vph) 806 2183 1398 582 361 797 774
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.21 0.60 0.06 0.09 0.11 0.12

Intersection Summary
Area Type: Other
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AM Existing + Cumulative
9: Pala Rd (SR-76) & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.85 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1441 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1441 1346
Volume (vph) 232 440 0 0 800 35 0 0 0 30 0 171
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 244 463 0 0 842 37 0 0 0 32 0 180
RTOR Reduction (vph) 0 0 0 0 0 24 0 0 0 0 79 79
Lane Group Flow (vph) 244 463 0 0 842 13 0 0 0 32 11 11
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 6
Actuated Green, G (s) 9.9 33.6 19.7 19.7 6.9 6.9 6.9
Effective Green, g (s) 9.9 33.6 19.7 19.7 6.9 6.9 6.9
Actuated g/C Ratio 0.17 0.58 0.34 0.34 0.12 0.12 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 523 2047 1200 480 179 171 160
v/s Ratio Prot c0.08 0.13 c0.24 c0.02 0.01
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.47 0.23 0.70 0.03 0.18 0.06 0.07
Uniform Delay, d1 21.7 5.9 16.7 12.8 23.0 22.7 22.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.1 1.9 0.0 0.5 0.2 0.2
Delay (s) 22.4 6.0 18.5 12.8 23.5 22.9 22.9
Level of Service C A B B C C C
Approach Delay (s) 11.7 18.3 0.0 23.0
Approach LOS B B A C

Intersection Summary
HCM Average Control Delay 16.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 58.1 Sum of lost time (s) 21.6
Intersection Capacity Utilization 42.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 30 1033 512 33 80 135
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 1087 539 35 84 142
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 574 1707 556
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 574 1707 556
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 13 73
cM capacity (veh/h) 999 97 530

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 1119 574 226
Volume Left 32 0 84
Volume Right 0 35 142
cSH 999 1700 199
Volume to Capacity 0.03 0.34 1.14
Queue Length 95th (ft) 2 0 276
Control Delay (s) 1.0 0.0 154.3
Lane LOS A F
Approach Delay (s) 1.0 0.0 154.3
Approach LOS F

Intersection Summary
Average Delay 18.8
Intersection Capacity Utilization 99.4% ICU Level of Service F
Analysis Period (min) 15
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AM Existing + Cumulative
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 976 33 6 495 50 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1027 35 6 521 53 32
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1062 1578 1045
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1062 1578 1045
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 56 89
cM capacity (veh/h) 656 119 278

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 1062 527 84
Volume Left 0 6 53
Volume Right 35 0 32
cSH 1700 656 152
Volume to Capacity 0.62 0.01 0.56
Queue Length 95th (ft) 0 1 70
Control Delay (s) 0.0 0.3 55.0
Lane LOS A F
Approach Delay (s) 0.0 0.3 55.0
Approach LOS F

Intersection Summary
Average Delay 2.9
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15

AM Existing + Cumulative
12: Pala Mesa Dr & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 250 86 300 59 41 57 52 368 75 107 717 24
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 263 91 316 62 43 60 55 387 79 113 755 25
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1571 1568 767 1877 1542 427 780 466
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1571 1568 767 1877 1542 427 780 466
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 3 21 0 55 90 93 90
cM capacity (veh/h) 47 93 402 1 97 628 837 1095

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 669 62 103 55 466 113 780
Volume Left 263 62 0 55 0 113 0
Volume Right 316 0 60 0 79 0 25
cSH 90 1 190 837 1700 1095 1700
Volume to Capacity 7.40 55.74 0.54 0.07 0.27 0.10 0.46
Queue Length 95th (ft) Err Err 71 5 0 9 0
Control Delay (s) Err Err 44.4 9.6 0.0 8.7 0.0
Lane LOS F F E A A
Approach Delay (s) Err 3785.3 1.0 1.1
Approach LOS F F

Intersection Summary
Average Delay 3256.1
Intersection Capacity Utilization 95.9% ICU Level of Service F
Analysis Period (min) 15
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AM Existing + Cumulative
13: Pala Mesa Dr & Wilt Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 42 0 10 23 12 0 61 133 29 18 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 44 0 11 24 13 0 64 140 31 19 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 37 44 107 104 44 270 98 31
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 37 44 107 104 44 270 98 31
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 100 92 86 94 98 100
cM capacity (veh/h) 1587 1577 856 784 1032 553 790 1050

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 45 47 204 49
Volume Left 1 11 0 31
Volume Right 0 13 140 0
cSH 1587 1577 938 625
Volume to Capacity 0.00 0.01 0.22 0.08
Queue Length 95th (ft) 0 1 21 6
Control Delay (s) 0.2 1.7 9.9 11.3
Lane LOS A A A B
Approach Delay (s) 0.2 1.7 9.9 11.3
Approach LOS A B

Intersection Summary
Average Delay 7.7
Intersection Capacity Utilization 32.4% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Cumulative
14: Stewart Canyon Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 21 14 35 17 3 150 8 395 14 221 973 29
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 22 15 37 18 3 158 8 416 15 233 1024 31
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2097 1952 1039 1974 1960 423 1055 431
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2097 1952 1039 1974 1960 423 1055 431
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 2 71 87 32 94 75 99 79
cM capacity (veh/h) 23 50 280 26 50 631 660 1129

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 74 179 8 431 233 1055
Volume Left 22 18 8 0 233 0
Volume Right 37 158 0 15 0 31
cSH 53 180 660 1700 1129 1700
Volume to Capacity 1.40 0.99 0.01 0.25 0.21 0.62
Queue Length 95th (ft) 168 203 1 0 19 0
Control Delay (s) 389.6 118.1 10.5 0.0 9.0 0.0
Lane LOS F F B A
Approach Delay (s) 389.6 118.1 0.2 1.6
Approach LOS F F

Intersection Summary
Average Delay 26.3
Intersection Capacity Utilization 77.4% ICU Level of Service D
Analysis Period (min) 15
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AM Existing + Cumulative
15: Reche Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 270 252 446 178 172 459
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 284 265 469 187 181 483
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1549 423 664
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1549 423 664
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 58 49
cM capacity (veh/h) 62 631 925

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 549 469 187 664
Volume Left 284 469 0 0
Volume Right 265 0 0 483
cSH 109 925 1700 1700
Volume to Capacity 5.02 0.51 0.11 0.39
Queue Length 95th (ft) Err 74 0 0
Control Delay (s) Err 12.8 0.0 0.0
Lane LOS F B
Approach Delay (s) Err 9.2 0.0
Approach LOS F

Intersection Summary
Average Delay 2940.5
Intersection Capacity Utilization 108.9% ICU Level of Service G
Analysis Period (min) 15

AM Existing + Cumulative
16: Reche Rd & Tecalote Dr HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 383 16 3 394 10 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 403 17 3 415 11 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 420 833 412
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 420 833 412
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 97 99
cM capacity (veh/h) 1139 338 640

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 420 418 15
Volume Left 0 3 11
Volume Right 17 0 4
cSH 1700 1139 391
Volume to Capacity 0.25 0.00 0.04
Queue Length 95th (ft) 0 0 3
Control Delay (s) 0.0 0.1 14.6
Lane LOS A B
Approach Delay (s) 0.0 0.1 14.6
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 33.1% ICU Level of Service A
Analysis Period (min) 15
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AM Existing + Cumulative
17: Reche Rd & Wilt Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 363 17 16 302 44 19
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 382 18 17 318 46 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 400 743 391
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 400 743 391
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 88 97
cM capacity (veh/h) 1159 377 658

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 400 335 66
Volume Left 0 17 46
Volume Right 18 0 20
cSH 1700 1159 433
Volume to Capacity 0.24 0.01 0.15
Queue Length 95th (ft) 0 1 13
Control Delay (s) 0.0 0.5 14.8
Lane LOS A B
Approach Delay (s) 0.0 0.5 14.8
Approach LOS B

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 39.6% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Cumulative
18: Reche Rd & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBT ø6
Lane Configurations
Volume (vph) 5 429 37 268 5
Turn Type Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8
Detector Phases 4 4 8 8 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 46.0 46.0 46.0 46.0 24.0 20.0
Total Split (%) 51.1% 51.1% 51.1% 51.1% 26.7% 22%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min
Act Effct Green (s) 20.8 20.8 20.8 20.8 11.8
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.23
v/c Ratio 0.01 0.78 0.23 0.39 0.58
Control Delay 9.4 21.0 14.3 12.3 24.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.4 21.0 14.3 12.3 24.3
LOS A C B B C
Approach Delay 20.9 12.5 24.3
Approach LOS C B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 51.5
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 19.2 Intersection LOS: B
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     18: Reche Rd & Gird Rd
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AM Existing + Cumulative
18: Reche Rd & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 50 0 50 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.967 0.996 0.968
Flt Protected 0.950 0.950 0.964
Satd. Flow (prot) 1583 1801 0 1583 1855 0 0 1738 0 0 1863 0
Flt Permitted 0.510 0.247 0.964
Satd. Flow (perm) 850 1801 0 412 1855 0 0 1738 0 0 1863 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 21 2 16
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 6958 6851 1674 1091
Travel Time (s) 158.1 155.7 38.0 24.8
Volume (vph) 5 429 121 37 268 8 167 5 53 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 452 127 39 282 8 176 5 56 0 0 0
Lane Group Flow (vph) 5 579 0 39 290 0 0 237 0 0 0 0
v/c Ratio 0.01 0.78 0.23 0.39 0.58
Control Delay 9.4 21.0 14.3 12.3 24.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.4 21.0 14.3 12.3 24.3
Queue Length 50th (ft) 1 130 7 54 55
Queue Length 95th (ft) 6 284 29 124 152
Internal Link Dist (ft) 6878 6771 1594 1011
Turn Bay Length (ft) 50 50
Base Capacity (vph) 500 1068 243 1092 611
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.01 0.54 0.16 0.27 0.39

Intersection Summary
Area Type: Other

AM Existing + Cumulative
18: Reche Rd & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.96
Satd. Flow (prot) 1583 1801 1583 1855 1739
Flt Permitted 0.53 1.00 0.23 1.00 0.96
Satd. Flow (perm) 891 1801 383 1855 1739
Volume (vph) 5 429 121 37 268 8 167 5 53 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 452 127 39 282 8 176 5 56 0 0 0
RTOR Reduction (vph) 0 12 0 0 1 0 0 12 0 0 0 0
Lane Group Flow (vph) 5 567 0 39 289 0 0 225 0 0 0 0
Turn Type Perm Perm Split Split
Protected Phases 4 8 2 2 6 6
Permitted Phases 4 8
Actuated Green, G (s) 20.8 20.8 20.8 20.8 11.8
Effective Green, g (s) 20.8 20.8 20.8 20.8 11.8
Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 367 742 158 764 406
v/s Ratio Prot c0.31 0.16 c0.13
v/s Ratio Perm 0.01 0.10
v/c Ratio 0.01 0.76 0.25 0.38 0.55
Uniform Delay, d1 8.8 12.7 9.7 10.3 17.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 4.7 0.8 0.3 1.6
Delay (s) 8.8 17.4 10.5 10.7 18.7
Level of Service A B B B B
Approach Delay (s) 17.4 10.6 18.7 0.0
Approach LOS B B B A

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 50.5 Sum of lost time (s) 17.9
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 149 1000 72 156 843 48
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 3
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0
Total Split (s) 37.0 0.0 20.0 37.0 63.0 63.0 17.0 20.0
Total Split (%) 30.8% 0.0% 16.7% 30.8% 52.5% 52.5% 14% 17%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Min Min None None
Act Effct Green (s) 33.0 118.6 14.6 51.6 59.0 59.0
Actuated g/C Ratio 0.28 1.00 0.12 0.44 0.50 0.50
v/c Ratio 0.36 0.74 0.33 0.27 1.13 0.06
Control Delay 41.1 3.9 51.7 22.8 102.3 16.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.1 3.9 51.7 22.8 102.3 16.1
LOS D A D C F B
Approach Delay 8.7 31.9 97.6
Approach LOS A C F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 118.6
Natural Cycle: 140
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.13
Intersection Signal Delay: 46.0 Intersection LOS: D
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395

AM Existing + Cumulative
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 130 210 100
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1863 1417 1583 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1863 1417 1583 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 434 4960 1035
Travel Time (s) 9.9 112.7 23.5
Volume (vph) 149 1000 72 156 843 48
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 157 1053 76 164 887 51
Lane Group Flow (vph) 157 1053 76 164 887 51
v/c Ratio 0.36 0.74 0.33 0.27 1.13 0.06
Control Delay 41.1 3.9 51.7 22.8 102.3 16.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.1 3.9 51.7 22.8 102.3 16.1
Queue Length 50th (ft) 96 98 54 79 ~801 20
Queue Length 95th (ft) m109 m41 103 129 #1049 42
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 441 1417 251 616 788 927
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.36 0.74 0.30 0.27 1.13 0.06

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Campus Park Traffic Impact Study Appendix Page 484 of 940



AM Existing + Cumulative
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 1583 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 1583 1863
Volume (vph) 149 1000 72 156 843 48
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 157 1053 76 164 887 51
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 157 1053 76 164 887 51
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 3
Actuated Green, G (s) 33.0 118.6 14.6 47.6 59.0 59.0
Effective Green, g (s) 33.0 118.6 14.6 47.6 59.0 59.0
Actuated g/C Ratio 0.28 1.00 0.12 0.40 0.50 0.50
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 440 1417 229 617 787 927
v/s Ratio Prot 0.10 0.04 0.07 c0.56 0.03
v/s Ratio Perm c0.74 0.04
v/c Ratio 0.36 0.74 0.33 0.27 1.13 0.06
Uniform Delay, d1 34.3 0.0 47.5 23.8 29.8 15.4
Progression Factor 1.14 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.7 0.9 0.2 73.1 0.0
Delay (s) 39.2 1.7 48.4 24.0 102.9 15.4
Level of Service D A D C F B
Approach Delay (s) 6.6 31.7 98.1
Approach LOS A C F

Intersection Summary
HCM Average Control Delay 45.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 118.6 Sum of lost time (s) 4.0
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 706 117 358 8 806
Turn Type Prot custom
Protected Phases 2 3 1 2 4 1 4 3
Permitted Phases 4
Detector Phases 2 3 1 2 4 1 4
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 83.0 17.0 63.0 20.0 37.0 20.0
Total Split (%) 69.2% 14.2% 52.5% 16.7% 30.8% 17%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min None None
Act Effct Green (s) 77.6 13.0 59.0 16.0 33.0
Actuated g/C Ratio 0.65 0.11 0.50 0.13 0.28
v/c Ratio 0.87 0.71 0.41 0.07 1.07
Control Delay 7.2 73.9 20.7 46.4 67.6
Queue Delay 19.2 0.0 0.0 0.0 0.0
Total Delay 26.5 73.9 20.7 46.4 67.6
LOS C E C D E
Approach Delay 26.5 33.8 67.2
Approach LOS C C E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 118.6
Natural Cycle: 140
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.13
Intersection Signal Delay: 42.7 Intersection LOS: D
Intersection Capacity Utilization 81.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps
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AM Existing + Cumulative
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 285 0 0 0 0 200
Storage Lanes 0 0 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.963 0.850
Flt Protected 0.950 0.974
Satd. Flow (prot) 0 1794 0 1583 1863 0 0 0 0 0 1814 1417
Flt Permitted 0.950 0.974
Satd. Flow (perm) 0 1794 0 1583 1863 0 0 0 0 0 1814 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 34 552
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 434 744 972 897
Travel Time (s) 9.9 16.9 22.1 20.4
Volume (vph) 0 706 270 117 358 0 0 0 0 9 8 806
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 743 284 123 377 0 0 0 0 9 8 848
Lane Group Flow (vph) 0 1027 0 123 377 0 0 0 0 0 17 848
v/c Ratio 0.87 0.71 0.41 0.07 1.07
Control Delay 7.2 73.9 20.7 46.4 67.6
Queue Delay 19.2 0.0 0.0 0.0 0.0
Total Delay 26.5 73.9 20.7 46.4 67.6
Queue Length 50th (ft) 58 94 180 12 ~398
Queue Length 95th (ft) m73 #186 259 34 #646
Internal Link Dist (ft) 354 664 892 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 1207 173 927 245 793
Starvation Cap Reductn 203 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.02 0.71 0.41 0.07 1.07

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

AM Existing + Cumulative
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.96 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1793 1583 1863 1815 1417
Flt Permitted 1.00 0.95 1.00 0.97 1.00
Satd. Flow (perm) 1793 1583 1863 1815 1417
Volume (vph) 0 706 270 117 358 0 0 0 0 9 8 806
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 743 284 123 377 0 0 0 0 9 8 848
RTOR Reduction (vph) 0 12 0 0 0 0 0 0 0 0 0 398
Lane Group Flow (vph) 0 1015 0 123 377 0 0 0 0 0 17 450
Turn Type Prot Split custom
Protected Phases 2 3 1 2 4 4 1 4
Permitted Phases 4
Actuated Green, G (s) 77.6 13.0 59.0 16.0 33.0
Effective Green, g (s) 77.6 13.0 59.0 16.0 33.0
Actuated g/C Ratio 0.65 0.11 0.50 0.13 0.28
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1173 174 927 245 394
v/s Ratio Prot c0.57 0.08 0.20 0.01 c0.32
v/s Ratio Perm
v/c Ratio 0.87 0.71 0.41 0.07 1.14
Uniform Delay, d1 16.3 51.0 18.8 44.8 42.8
Progression Factor 0.27 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 12.3 0.3 0.1 89.7
Delay (s) 6.1 63.3 19.1 44.9 132.5
Level of Service A E B D F
Approach Delay (s) 6.1 29.9 0.0 130.7
Approach LOS A C A F

Intersection Summary
HCM Average Control Delay 56.2 HCM Level of Service E
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 118.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 81.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 515 169 288 4 80
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 63.0 95.0 32.0 25.0 25.0
Total Split (%) 52.5% 79.2% 26.7% 20.8% 20.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 31.0 53.6 17.9 14.3 14.3
Actuated g/C Ratio 0.40 0.69 0.23 0.18 0.18
v/c Ratio 0.86 0.14 0.74 0.66 0.25
Control Delay 36.1 4.2 43.0 45.6 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 36.1 4.2 43.0 45.6 11.3
LOS D A D D B
Approach Delay 28.2 43.0 35.9
Approach LOS C D D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 77.5
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 33.4 Intersection LOS: C
Intersection Capacity Utilization 81.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps

AM Existing + Cumulative
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 0 0 0 0 200 0 0
Storage Lanes 1 0 0 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.994 0.850
Flt Protected 0.950 0.953
Satd. Flow (prot) 1583 1863 0 0 1852 0 0 1775 1417 0 0 0
Flt Permitted 0.950 0.953
Satd. Flow (perm) 1583 1863 0 0 1852 0 0 1775 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 84
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 744 1271 1082 1005
Travel Time (s) 16.9 28.9 24.6 22.8
Volume (vph) 515 169 0 0 288 12 200 4 80 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 542 178 0 0 303 13 211 4 84 0 0 0
Lane Group Flow (vph) 542 178 0 0 316 0 0 215 84 0 0 0
v/c Ratio 0.86 0.14 0.74 0.66 0.25
Control Delay 36.1 4.2 43.0 45.6 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 36.1 4.2 43.0 45.6 11.3
Queue Length 50th (ft) 219 22 133 92 0
Queue Length 95th (ft) 453 50 327 242 44
Internal Link Dist (ft) 664 1191 1002 925
Turn Bay Length (ft) 300 200
Base Capacity (vph) 917 1499 638 486 449
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.59 0.12 0.50 0.44 0.19

Intersection Summary
Area Type: Other

Campus Park Traffic Impact Study Appendix Page 487 of 940



AM Existing + Cumulative
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1852 1776 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1852 1776 1417
Volume (vph) 515 169 0 0 288 12 200 4 80 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 542 178 0 0 303 13 211 4 84 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 68 0 0 0
Lane Group Flow (vph) 542 178 0 0 314 0 0 215 16 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 31.0 53.6 18.6 14.3 14.3
Effective Green, g (s) 31.0 53.6 18.6 14.3 14.3
Actuated g/C Ratio 0.41 0.71 0.25 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 647 1316 454 335 267
v/s Ratio Prot c0.34 0.10 c0.17
v/s Ratio Perm 0.12 0.01
v/c Ratio 0.84 0.14 0.69 0.64 0.06
Uniform Delay, d1 20.2 3.6 26.1 28.4 25.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.3 0.0 4.5 4.2 0.1
Delay (s) 29.5 3.7 30.6 32.6 25.4
Level of Service C A C C C
Approach Delay (s) 23.1 30.6 30.6 0.0
Approach LOS C C C A

Intersection Summary
HCM Average Control Delay 26.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 75.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative
22: Stewart Canyon Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Yield Free Free
Grade 0% 0% 0%
Volume (veh/h) 20 226 148 5 11 22
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 238 156 5 12 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 340 23 35
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 340 23 35
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 77 90
cM capacity (veh/h) 591 1054 1577

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 259 161 35
Volume Left 21 156 0
Volume Right 238 0 23
cSH 991 1577 1700
Volume to Capacity 0.26 0.10 0.02
Queue Length 95th (ft) 26 8 0
Control Delay (s) 9.9 7.3 0.0
Lane LOS A A
Approach Delay (s) 9.9 7.3 0.0
Approach LOS A

Intersection Summary
Average Delay 8.2
Intersection Capacity Utilization 36.9% ICU Level of Service A
Analysis Period (min) 15
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AM Existing + Cumulative
23: Baltimore Oriole & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 12 0 81 20 54 137 59 5 184 42
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Detector Phases 4 4 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 22.0 22.0 24.0 24.0 15.0 31.0 31.0 13.0 29.0 29.0
Total Split (%) 24.4% 24.4% 26.7% 26.7% 16.7% 34.4% 34.4% 14.4% 32.2% 32.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min None Min Min
Act Effct Green (s) 7.6 7.6 9.2 9.2 9.1 43.4 43.4 7.3 39.3 39.3
Actuated g/C Ratio 0.12 0.12 0.15 0.15 0.15 0.78 0.78 0.12 0.71 0.71
v/c Ratio 0.07 0.01 0.24 0.24 0.24 0.10 0.06 0.03 0.15 0.04
Control Delay 20.0 0.0 17.2 14.8 17.0 6.6 3.8 20.4 9.6 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.0 0.0 17.2 14.8 17.0 6.6 3.8 20.4 9.6 6.0
LOS B A B B B A A C A A
Approach Delay 15.3 16.0 8.2 9.2
Approach LOS B B A A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 55.5
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.24
Intersection Signal Delay: 10.2 Intersection LOS: B
Intersection Capacity Utilization 32.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     23: Baltimore Oriole & Horse Ranch Creek Rd

AM Existing + Cumulative
23: Baltimore Oriole & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.973 0.850 0.850
Flt Protected 0.950 0.950 0.976 0.950 0.950
Satd. Flow (prot) 1583 1583 0 1504 1681 0 1583 1863 1417 1583 1863 1417
Flt Permitted 0.950 0.950 0.976 0.950 0.950
Satd. Flow (perm) 1583 1583 0 1504 1681 0 1583 1863 1417 1583 1863 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 635 11 62 44
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1047 1324 958 2343
Travel Time (s) 23.8 30.1 21.8 53.3
Volume (vph) 12 0 4 81 20 10 54 137 59 5 184 42
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 13 0 4 85 21 11 57 144 62 5 194 44
Lane Group Flow (vph) 13 4 0 55 62 0 57 144 62 5 194 44
v/c Ratio 0.07 0.01 0.24 0.24 0.24 0.10 0.06 0.03 0.15 0.04
Control Delay 20.0 0.0 17.2 14.8 17.0 6.6 3.8 20.4 9.6 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.0 0.0 17.2 14.8 17.0 6.6 3.8 20.4 9.6 6.0
Queue Length 50th (ft) 1 0 2 2 2 0 0 0 0 0
Queue Length 95th (ft) 18 0 46 46 46 74 21 10 107 20
Internal Link Dist (ft) 967 1244 878 2263
Turn Bay Length (ft)
Base Capacity (vph) 448 903 483 547 335 1504 1156 267 1432 1100
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.00 0.11 0.11 0.17 0.10 0.05 0.02 0.14 0.04

Intersection Summary
Area Type: Other
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AM Existing + Cumulative
23: Baltimore Oriole & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 1583 1504 1682 1583 1863 1417 1583 1863 1417
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 1583 1504 1682 1583 1863 1417 1583 1863 1417
Volume (vph) 12 0 4 81 20 10 54 137 59 5 184 42
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 13 0 4 85 21 11 57 144 62 5 194 44
RTOR Reduction (vph) 0 4 0 0 10 0 0 0 23 0 0 18
Lane Group Flow (vph) 13 0 0 55 52 0 57 144 39 5 194 26
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 1.3 1.3 4.2 4.2 4.1 39.5 39.5 1.2 36.6 36.6
Effective Green, g (s) 1.3 1.3 4.2 4.2 4.1 39.5 39.5 1.2 36.6 36.6
Actuated g/C Ratio 0.02 0.02 0.07 0.07 0.07 0.64 0.64 0.02 0.59 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 33 33 102 114 104 1183 900 31 1096 834
v/s Ratio Prot c0.01 0.00 c0.04 0.03 c0.04 c0.08 0.00 c0.10
v/s Ratio Perm 0.03 0.02
v/c Ratio 0.39 0.00 0.54 0.45 0.55 0.12 0.04 0.16 0.18 0.03
Uniform Delay, d1 30.1 29.8 28.1 27.9 28.2 4.5 4.3 30.0 5.9 5.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.6 0.0 5.4 2.9 5.8 0.0 0.0 2.4 0.1 0.0
Delay (s) 37.6 29.8 33.5 30.8 33.9 4.5 4.3 32.4 6.0 5.4
Level of Service D C C C C A A C A A
Approach Delay (s) 35.8 32.0 10.9 6.4
Approach LOS D C B A

Intersection Summary
HCM Average Control Delay 13.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 62.2 Sum of lost time (s) 20.0
Intersection Capacity Utilization 32.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative
24: Longspur Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBT ø1
Lane Configurations
Volume (vph) 7 12 97 28 120 221 224
Turn Type Split Split Prot
Protected Phases 4 4 8 8 5 2 6 1
Permitted Phases
Detector Phases 4 4 8 8 5 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0
Total Split (s) 20.0 20.0 20.0 20.0 15.0 38.0 35.0 12.0
Total Split (%) 22.2% 22.2% 22.2% 22.2% 16.7% 42.2% 38.9% 13%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Max Max None
Act Effct Green (s) 6.9 6.9 8.8 8.8 10.2 55.2 40.3
Actuated g/C Ratio 0.09 0.09 0.11 0.11 0.13 0.72 0.52
v/c Ratio 0.05 0.30 0.36 0.37 0.60 0.12 0.16
Control Delay 31.9 19.2 35.5 35.0 41.7 4.5 11.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.9 19.2 35.5 35.0 41.7 4.5 11.1
LOS C B D C D A B
Approach Delay 20.7 35.2 15.4 11.1
Approach LOS C D B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 77.1
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 17.2 Intersection LOS: B
Intersection Capacity Utilization 35.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     24: Longspur Rd & Horse Ranch Creek Rd
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AM Existing + Cumulative
24: Longspur Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.886 0.965 0.972
Flt Protected 0.950 0.950 0.971 0.950
Satd. Flow (prot) 1583 1650 0 1504 1718 0 1583 3415 0 1667 3440 0
Flt Permitted 0.950 0.950 0.971 0.950
Satd. Flow (perm) 1583 1650 0 1504 1718 0 1583 3415 0 1667 3440 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 41 52 33
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1010 908 1206 958
Travel Time (s) 23.0 20.6 27.4 21.8
Volume (vph) 7 12 39 97 28 0 120 221 68 0 224 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 7 13 41 102 29 0 126 233 72 0 236 53
Lane Group Flow (vph) 7 54 0 60 71 0 126 305 0 0 289 0
v/c Ratio 0.05 0.30 0.36 0.37 0.60 0.12 0.16
Control Delay 31.9 19.2 35.5 35.0 41.7 4.5 11.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.9 19.2 35.5 35.0 41.7 4.5 11.1
Queue Length 50th (ft) 3 6 26 31 53 20 35
Queue Length 95th (ft) 15 38 64 72 #117 44 68
Internal Link Dist (ft) 930 828 1126 878
Turn Bay Length (ft)
Base Capacity (vph) 288 333 288 330 229 2461 1814
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.16 0.21 0.22 0.55 0.12 0.16

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative
24: Longspur Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 1.00 0.89 1.00 1.00 1.00 0.96 0.97
Flt Protected 0.95 1.00 0.95 0.97 0.95 1.00 1.00
Satd. Flow (prot) 1583 1651 1504 1719 1583 3414 3442
Flt Permitted 0.95 1.00 0.95 0.97 0.95 1.00 1.00
Satd. Flow (perm) 1583 1651 1504 1719 1583 3414 3442
Volume (vph) 7 12 39 97 28 0 120 221 68 0 224 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 7 13 41 102 29 0 126 233 72 0 236 53
RTOR Reduction (vph) 0 39 0 0 0 0 0 16 0 0 16 0
Lane Group Flow (vph) 7 15 0 60 71 0 126 289 0 0 273 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 4.5 4.5 7.8 7.8 10.2 54.6 40.4
Effective Green, g (s) 4.5 4.5 7.8 7.8 10.2 54.6 40.4
Actuated g/C Ratio 0.06 0.06 0.10 0.10 0.13 0.69 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 90 94 149 170 205 2363 1762
v/s Ratio Prot 0.00 c0.01 0.04 c0.04 c0.08 0.08 c0.08
v/s Ratio Perm
v/c Ratio 0.08 0.16 0.40 0.42 0.61 0.12 0.15
Uniform Delay, d1 35.2 35.4 33.4 33.4 32.5 4.1 10.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.8 1.8 1.7 5.4 0.1 0.2
Delay (s) 35.6 36.2 35.1 35.1 37.9 4.2 10.4
Level of Service D D D D D A B
Approach Delay (s) 36.2 35.1 14.0 10.4
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 78.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 35.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative
25: Harvest Glen Ln & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 1 3 171 9 49 337 24 328
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 14.0 20.0 25.0 31.0 13.0 34.0 11.0 32.0
Total Split (%) 15.6% 22.2% 27.8% 34.4% 14.4% 37.8% 12.2% 35.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 6.4 6.5 12.1 12.1 7.7 25.0 6.9 22.0
Actuated g/C Ratio 0.11 0.12 0.24 0.24 0.14 0.52 0.12 0.46
v/c Ratio 0.01 0.03 0.47 0.19 0.23 0.25 0.13 0.22
Control Delay 24.0 19.5 16.9 6.4 21.1 8.9 23.4 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.0 19.5 16.9 6.4 21.1 8.9 23.4 11.9
LOS C B B A C A C B
Approach Delay 20.1 13.5 10.1 12.7
Approach LOS C B B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 48.2
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 11.8 Intersection LOS: B
Intersection Capacity Utilization 42.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     25: Harvest Glen Ln & Horse Ranch Creek Rd

AM Existing + Cumulative
25: Harvest Glen Ln & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.925 0.866 0.969 0.998
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1723 0 1583 1613 0 1583 3429 0 1583 3532 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1723 0 1583 1613 0 1583 3429 0 1583 3532 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 76 40 2
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1058 1173 1033 1206
Travel Time (s) 24.0 26.7 23.5 27.4
Volume (vph) 1 3 3 171 9 72 49 337 89 24 328 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1 3 3 180 9 76 52 355 94 25 345 5
Lane Group Flow (vph) 1 6 0 180 85 0 52 449 0 25 350 0
v/c Ratio 0.01 0.03 0.47 0.19 0.23 0.25 0.13 0.22
Control Delay 24.0 19.5 16.9 6.4 21.1 8.9 23.4 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.0 19.5 16.9 6.4 21.1 8.9 23.4 11.9
Queue Length 50th (ft) 0 0 14 1 4 16 2 14
Queue Length 95th (ft) 4 11 110 30 47 108 29 95
Internal Link Dist (ft) 978 1093 953 1126
Turn Bay Length (ft)
Base Capacity (vph) 294 460 628 773 287 2286 220 2207
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.00 0.01 0.29 0.11 0.18 0.20 0.11 0.16

Intersection Summary
Area Type: Other
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AM Existing + Cumulative
25: Harvest Glen Ln & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.93 1.00 0.87 1.00 0.97 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1723 1583 1613 1583 3428 1583 3532
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1723 1583 1613 1583 3428 1583 3532
Volume (vph) 1 3 3 171 9 72 49 337 89 24 328 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1 3 3 180 9 76 52 355 94 25 345 5
RTOR Reduction (vph) 0 3 0 0 60 0 0 22 0 0 1 0
Lane Group Flow (vph) 1 3 0 180 25 0 52 427 0 25 349 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 0.9 1.0 10.9 11.0 3.1 24.6 1.0 22.5
Effective Green, g (s) 0.9 1.0 10.9 11.0 3.1 24.6 1.0 22.5
Actuated g/C Ratio 0.02 0.02 0.20 0.21 0.06 0.46 0.02 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 27 32 323 332 92 1576 30 1485
v/s Ratio Prot 0.00 0.00 c0.11 c0.02 c0.03 c0.12 0.02 0.10
v/s Ratio Perm
v/c Ratio 0.04 0.10 0.56 0.07 0.57 0.27 0.83 0.23
Uniform Delay, d1 25.9 25.8 19.1 17.1 24.5 8.9 26.2 10.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 1.3 2.1 0.1 7.7 0.1 95.9 0.1
Delay (s) 26.4 27.1 21.2 17.2 32.3 9.0 122.0 10.0
Level of Service C C C B C A F B
Approach Delay (s) 27.0 19.9 11.4 17.5
Approach LOS C B B B

Intersection Summary
HCM Average Control Delay 15.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 53.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 42.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative
26: Pardee South Loop & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 0 228 0 36 393 33 472
Turn Type Split Prot Prot
Protected Phases 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 24.0 26.0 26.0 14.0 26.0 14.0 26.0
Total Split (%) 26.7% 28.9% 28.9% 15.6% 28.9% 15.6% 28.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Min None Min
Act Effct Green (s) 6.6 12.6 12.6 7.9 26.5 7.7 23.8
Actuated g/C Ratio 0.11 0.24 0.24 0.14 0.52 0.13 0.46
v/c Ratio 0.05 0.45 0.43 0.17 0.29 0.17 0.30
Control Delay 0.2 17.8 12.3 21.5 9.2 23.6 11.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.2 17.8 12.3 21.5 9.2 23.6 11.7
LOS A B B C A C B
Approach Delay 0.2 14.8 10.1 12.5
Approach LOS A B B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 51.4
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.45
Intersection Signal Delay: 11.9 Intersection LOS: B
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     26: Pardee South Loop & Horse Ranch Creek Rd
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AM Existing + Cumulative
26: Pardee South Loop & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.914 0.971
Flt Protected 0.950 0.979 0.950 0.950
Satd. Flow (prot) 1667 1583 0 1504 1583 0 1583 3437 0 1583 3539 0
Flt Permitted 0.950 0.979 0.950 0.950
Satd. Flow (perm) 1667 1583 0 1504 1583 0 1583 3437 0 1583 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 356 71 31
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 869 1419 1340 1033
Travel Time (s) 19.8 32.3 30.5 23.5
Volume (vph) 0 0 22 228 0 101 36 393 94 33 472 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 23 240 0 106 38 414 99 35 497 0
Lane Group Flow (vph) 0 23 0 161 185 0 38 513 0 35 497 0
v/c Ratio 0.05 0.45 0.43 0.17 0.29 0.17 0.30
Control Delay 0.2 17.8 12.3 21.5 9.2 23.6 11.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.2 17.8 12.3 21.5 9.2 23.6 11.7
Queue Length 50th (ft) 0 13 9 3 20 3 21
Queue Length 95th (ft) 0 111 92 39 130 37 132
Internal Link Dist (ft) 789 1339 1260 953
Turn Bay Length (ft)
Base Capacity (vph) 732 608 682 309 2101 295 2058
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.26 0.27 0.12 0.24 0.12 0.24

Intersection Summary
Area Type: Other

AM Existing + Cumulative
26: Pardee South Loop & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 0.85 1.00 0.91 1.00 0.97 1.00 1.00
Flt Protected 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1504 1584 1583 3437 1583 3539
Flt Permitted 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1504 1584 1583 3437 1583 3539
Volume (vph) 0 0 22 228 0 101 36 393 94 33 472 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 23 240 0 106 38 414 99 35 497 0
RTOR Reduction (vph) 0 23 0 0 56 0 0 17 0 0 0 0
Lane Group Flow (vph) 0 0 0 161 129 0 38 496 0 35 497 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 0.8 11.6 11.6 3.2 26.0 1.4 24.2
Effective Green, g (s) 0.8 11.6 11.6 3.2 26.0 1.4 24.2
Actuated g/C Ratio 0.01 0.21 0.21 0.06 0.47 0.03 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 23 313 329 91 1601 40 1535
v/s Ratio Prot c0.00 c0.11 0.08 0.02 c0.14 c0.02 0.14
v/s Ratio Perm
v/c Ratio 0.01 0.51 0.39 0.42 0.31 0.88 0.32
Uniform Delay, d1 27.1 19.6 19.1 25.4 9.3 27.1 10.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 1.4 0.8 3.1 0.1 93.6 0.1
Delay (s) 27.4 21.0 19.8 28.5 9.4 120.7 10.5
Level of Service C C B C A F B
Approach Delay (s) 27.4 20.4 10.7 17.8
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 55.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative
27: School/Park Access & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 144 379 215 0 744
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 152 399 226 0 783
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 904 313 625
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 904 313 625
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 78 100
cM capacity (veh/h) 277 683 952

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 152 266 359 392 392
Volume Left 0 0 0 0 0
Volume Right 152 0 226 0 0
cSH 683 1700 1700 1700 1700
Volume to Capacity 0.22 0.16 0.21 0.23 0.23
Queue Length 95th (ft) 21 0 0 0 0
Control Delay (s) 11.8 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.8 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 34.0% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Cumulative
28: Connector Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBT ø1
Lane Configurations
Volume (vph) 153 4 3 262 195
Turn Type Perm Prot
Protected Phases 4 5 2 6 1
Permitted Phases 4
Detector Phases 4 4 5 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 8.0
Total Split (s) 27.0 27.0 16.0 32.0 47.0 31.0
Total Split (%) 30.0% 30.0% 17.8% 35.6% 52.2% 34%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None Min Min None
Act Effct Green (s) 9.0 9.0 6.4 26.2 24.2
Actuated g/C Ratio 0.20 0.20 0.13 0.61 0.56
v/c Ratio 0.26 0.01 0.01 0.13 0.31
Control Delay 9.7 8.0 14.0 4.0 3.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.7 8.0 14.0 4.0 3.1
LOS A A B A A
Approach Delay 9.6 4.1 3.1
Approach LOS A A A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 43.1
Natural Cycle: 50
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.31
Intersection Signal Delay: 4.4 Intersection LOS: A
Intersection Capacity Utilization 29.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     28: Connector Rd & Horse Ranch Creek Rd
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AM Existing + Cumulative
28: Connector Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 9
Lane Util. Factor 0.97 1.00 1.00 0.95 1.00 0.95 0.95
Frt 0.850 0.901
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 1417 1583 3539 1667 3189 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 1417 1583 3539 1667 3189 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4 396
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2875 1509 1400
Travel Time (s) 65.3 34.3 31.8
Volume (vph) 153 4 3 262 0 195 376
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 161 4 3 276 0 205 396
Lane Group Flow (vph) 161 4 3 276 0 601 0
v/c Ratio 0.26 0.01 0.01 0.13 0.31
Control Delay 9.7 8.0 14.0 4.0 3.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.7 8.0 14.0 4.0 3.1
Queue Length 50th (ft) 8 0 0 9 6
Queue Length 95th (ft) 32 5 6 23 44
Internal Link Dist (ft) 2795 1429 1320
Turn Bay Length (ft)
Base Capacity (vph) 1317 610 370 2535 2543
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.12 0.01 0.01 0.11 0.24

Intersection Summary
Area Type: Other

AM Existing + Cumulative
28: Connector Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 0.90
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3072 1417 1583 3539 3189
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3072 1417 1583 3539 3189
Volume (vph) 153 4 3 262 0 195 376
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 161 4 3 276 0 205 396
RTOR Reduction (vph) 0 3 0 0 0 187 0
Lane Group Flow (vph) 161 1 3 276 0 414 0
Turn Type Perm Prot Prot
Protected Phases 4 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 8.0 8.0 1.3 29.1 23.8
Effective Green, g (s) 8.0 8.0 1.3 29.1 23.8
Actuated g/C Ratio 0.18 0.18 0.03 0.65 0.53
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 545 251 46 2283 1683
v/s Ratio Prot c0.05 0.00 c0.08 c0.13
v/s Ratio Perm 0.00
v/c Ratio 0.30 0.00 0.07 0.12 0.25
Uniform Delay, d1 16.1 15.3 21.3 3.1 5.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.6 0.0 0.1
Delay (s) 16.4 15.3 21.9 3.1 5.9
Level of Service B B C A A
Approach Delay (s) 16.4 3.3 5.9
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 6.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 45.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 29.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative
29: Connector Rd & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 50 111 200 23 274 125 150 299 7 26 19
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 4 3 8 8 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0
Total Split (s) 16.0 26.0 26.0 16.0 26.0 26.0 16.0 32.0 32.0 16.0 32.0
Total Split (%) 17.8% 28.9% 28.9% 17.8% 28.9% 28.9% 17.8% 35.6% 35.6% 17.8% 35.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min None Min
Act Effct Green (s) 7.8 16.1 16.1 6.9 13.4 13.4 10.4 26.9 26.9 7.0 18.9
Actuated g/C Ratio 0.13 0.29 0.29 0.12 0.24 0.24 0.19 0.50 0.50 0.12 0.35
v/c Ratio 0.25 0.33 0.33 0.13 0.65 0.30 0.54 0.34 0.01 0.15 0.04
Control Delay 31.1 17.7 6.2 32.9 28.3 7.0 34.5 18.5 12.0 32.8 20.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.1 17.7 6.2 32.9 28.3 7.0 34.5 18.5 12.0 32.8 20.2
LOS C B A C C A C B B C C
Approach Delay 14.6 22.2 23.7 26.7
Approach LOS B C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 54.1
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 20.8 Intersection LOS: C
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     29: Connector Rd & Pankey Rd

AM Existing + Cumulative
29: Connector Rd & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.958 0.850 0.850 0.850 0.970
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1695 1346 1583 1863 1417 1583 1863 1417 1583 1807 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1695 1346 1583 1863 1417 1583 1863 1417 1583 1807 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 21 165 132 7 5
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1256 2875 1488 1443
Travel Time (s) 28.5 65.3 33.8 32.8
Volume (vph) 50 111 200 23 274 125 150 299 7 26 19 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 117 211 24 288 132 158 315 7 27 20 5
Lane Group Flow (vph) 53 163 165 24 288 132 158 315 7 27 25 0
v/c Ratio 0.25 0.33 0.33 0.13 0.65 0.30 0.54 0.34 0.01 0.15 0.04
Control Delay 31.1 17.7 6.2 32.9 28.3 7.0 34.5 18.5 12.0 32.8 20.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.1 17.7 6.2 32.9 28.3 7.0 34.5 18.5 12.0 32.8 20.2
Queue Length 50th (ft) 16 26 0 7 82 0 44 70 0 8 6
Queue Length 95th (ft) 59 114 46 35 215 41 #169 220 9 38 26
Internal Link Dist (ft) 1176 2795 1408 1363
Turn Bay Length (ft)
Base Capacity (vph) 322 664 618 309 663 589 354 1031 787 310 910
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.25 0.27 0.08 0.43 0.22 0.45 0.31 0.01 0.09 0.03

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative
29: Connector Rd & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1695 1346 1583 1863 1417 1583 1863 1417 1583 1807
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1695 1346 1583 1863 1417 1583 1863 1417 1583 1807
Volume (vph) 50 111 200 23 274 125 150 299 7 26 19 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 117 211 24 288 132 158 315 7 27 20 5
RTOR Reduction (vph) 0 16 127 0 0 106 0 0 4 0 3 0
Lane Group Flow (vph) 53 147 39 24 288 26 158 315 3 27 22 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.3 14.0 14.0 2.3 12.0 12.0 8.2 25.4 25.4 2.3 19.5
Effective Green, g (s) 4.3 14.0 14.0 2.3 12.0 12.0 8.2 25.4 25.4 2.3 19.5
Actuated g/C Ratio 0.07 0.23 0.23 0.04 0.20 0.20 0.14 0.42 0.42 0.04 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 113 396 314 61 373 283 216 789 600 61 587
v/s Ratio Prot c0.03 0.09 0.02 c0.15 c0.10 c0.17 0.02 0.01
v/s Ratio Perm 0.03 0.02 0.00
v/c Ratio 0.47 0.37 0.12 0.39 0.77 0.09 0.73 0.40 0.00 0.44 0.04
Uniform Delay, d1 26.8 19.3 18.2 28.2 22.7 19.6 24.8 12.0 10.0 28.2 13.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.6 0.2 4.1 9.5 0.1 12.0 0.3 0.0 5.1 0.0
Delay (s) 29.8 19.9 18.3 32.3 32.2 19.7 36.9 12.3 10.0 33.3 13.9
Level of Service C B B C C B D B B C B
Approach Delay (s) 20.6 28.5 20.4 23.9
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 23.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative
30: Pala Rd (SR-76) & Melrose Dr Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 16 996 220 193 2138 50 450 8 203 157 157
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Detector Phases 7 4 5 3 8 1 5 2 2 3 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 20.0
Total Split (s) 8.0 40.0 14.0 12.0 44.0 17.0 14.0 21.0 33.0 17.0 24.0
Total Split (%) 8.9% 44.4% 15.6% 13.3% 48.9% 18.9% 15.6% 23.3% 36.7% 18.9% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Max None Max
Act Effct Green (s) 4.0 32.0 46.0 8.0 40.9 56.8 10.0 18.1 30.1 11.9 20.0
Actuated g/C Ratio 0.04 0.37 0.53 0.09 0.48 0.66 0.12 0.21 0.35 0.14 0.23
v/c Ratio 0.25 0.80 0.27 0.71 1.34 0.06 1.32 0.02 0.39 0.75 1.08
Control Delay 50.6 29.4 2.2 53.7 180.0 2.0 197.9 29.8 16.7 58.2 95.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.6 29.4 2.2 53.7 180.0 2.0 197.9 29.8 16.7 58.2 95.3
LOS D C A D F A F C B E F
Approach Delay 24.8 166.0 140.2 86.1
Approach LOS C F F F

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 86
Natural Cycle: 140
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.34
Intersection Signal Delay: 116.8 Intersection LOS: F
Intersection Capacity Utilization 117.7% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     30: Pala Rd (SR-76) & Melrose Dr
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AM Existing + Cumulative
30: Pala Rd (SR-76) & Melrose Dr Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 500 500 500 500 400 400 200 0
Storage Lanes 1 1 2 1 2 1 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.900
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1676 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1676 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 232 53 78 88
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1330 646 1034 733
Travel Time (s) 30.2 14.7 23.5 16.7
Volume (vph) 16 996 220 193 2138 50 450 8 203 157 157 314
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 17 1048 232 203 2251 53 474 8 214 165 165 331
Lane Group Flow (vph) 17 1048 232 203 2251 53 474 8 214 165 496 0
v/c Ratio 0.25 0.80 0.27 0.71 1.34 0.06 1.32 0.02 0.39 0.75 1.08
Control Delay 50.6 29.4 2.2 53.7 180.0 2.0 197.9 29.8 16.7 58.2 95.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.6 29.4 2.2 53.7 180.0 2.0 197.9 29.8 16.7 58.2 95.3
Queue Length 50th (ft) 9 261 0 56 ~807 0 ~174 4 54 86 ~267
Queue Length 95th (ft) 31 337 31 #110 #1059 12 #283 16 121 #185 #482
Internal Link Dist (ft) 1250 566 954 653
Turn Bay Length (ft) 500 500 500 500 400 400 200
Base Capacity (vph) 69 1416 865 286 1683 934 358 392 547 237 458
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.74 0.27 0.71 1.34 0.06 1.32 0.02 0.39 0.70 1.08

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative
30: Pala Rd (SR-76) & Melrose Dr HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1676
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1676
Volume (vph) 16 996 220 193 2138 50 450 8 203 157 157 314
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 17 1048 232 203 2251 53 474 8 214 165 165 331
RTOR Reduction (vph) 0 0 115 0 0 21 0 0 51 0 68 0
Lane Group Flow (vph) 17 1048 117 203 2251 32 474 8 163 165 428 0
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Actuated Green, G (s) 1.5 34.4 44.4 8.0 40.9 52.8 10.0 18.1 30.1 11.9 20.0
Effective Green, g (s) 1.5 34.4 44.4 8.0 40.9 52.8 10.0 18.1 30.1 11.9 20.0
Actuated g/C Ratio 0.02 0.39 0.50 0.09 0.46 0.60 0.11 0.20 0.34 0.13 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 27 1377 776 278 1637 910 348 381 482 213 379
v/s Ratio Prot 0.01 0.30 0.02 c0.07 c0.64 0.00 c0.15 0.00 0.11 0.10 c0.26
v/s Ratio Perm 0.07 0.02
v/c Ratio 0.63 0.76 0.15 0.73 1.38 0.03 1.36 0.02 0.34 0.77 1.13
Uniform Delay, d1 43.2 23.4 11.8 39.1 23.8 7.3 39.2 28.1 21.7 37.0 34.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 38.0 2.5 0.1 9.5 172.7 0.0 180.5 0.1 0.4 16.0 86.1
Delay (s) 81.2 26.0 11.9 48.6 196.5 7.3 219.7 28.2 22.1 53.0 120.3
Level of Service F C B D F A F C C D F
Approach Delay (s) 24.2 180.5 156.8 103.5
Approach LOS C F F F

Intersection Summary
HCM Average Control Delay 128.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 88.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 117.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative
31: Pala Rd (SR-76) & E Vista Way Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Configurations
Volume (vph) 74 939 288 1661 47 282 200
Turn Type Prot Prot Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2
Detector Phases 7 4 3 8 2 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 8.0 42.0 14.0 48.0 22.0 22.0 22.0
Total Split (%) 8.0% 42.0% 14.0% 48.0% 22.0% 22.0% 22.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max Max
Act Effct Green (s) 4.0 38.0 10.0 44.0 18.0 18.0 18.0
Actuated g/C Ratio 0.04 0.38 0.10 0.44 0.18 0.18 0.18
v/c Ratio 1.24 1.02 0.99 2.16 1.14 0.60 1.34
Control Delay 232.8 60.4 94.5 547.0 131.4 9.9 201.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 232.8 60.4 94.5 547.0 131.4 9.9 201.3
LOS F E F F F A F
Approach Delay 69.8 480.8 76.9 201.3
Approach LOS E F E F

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 2.16
Intersection Signal Delay: 267.7 Intersection LOS: F
Intersection Capacity Utilization 151.2% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     31: Pala Rd (SR-76) & E Vista Way

AM Existing + Cumulative
31: Pala Rd (SR-76) & E Vista Way Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 150 450 0 0 200 0 0
Storage Lanes 1 0 2 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.959 0.998 0.850 0.927
Flt Protected 0.950 0.950 0.959 0.999
Satd. Flow (prot) 1583 3394 0 3072 1859 0 0 1786 1417 0 1725 0
Flt Permitted 0.950 0.950 0.959 0.999
Satd. Flow (perm) 1583 3394 0 3072 1859 0 0 1786 1417 0 1725 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 62 1 297 51
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 710 526 797 552
Travel Time (s) 16.1 12.0 18.1 12.5
Volume (vph) 74 939 350 288 1661 20 300 47 282 6 200 241
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 78 988 368 303 1748 21 316 49 297 6 211 254
Lane Group Flow (vph) 78 1356 0 303 1769 0 0 365 297 0 471 0
v/c Ratio 1.24 1.02 0.99 2.16 1.14 0.60 1.34
Control Delay 232.8 60.4 94.5 547.0 131.4 9.9 201.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 232.8 60.4 94.5 547.0 131.4 9.9 201.3
Queue Length 50th (ft) ~62 ~472 101 ~1840 ~273 0 ~368
Queue Length 95th (ft) #157 #608 #188 #2108 #451 75 #566
Internal Link Dist (ft) 630 446 717 472
Turn Bay Length (ft) 300 450 200
Base Capacity (vph) 63 1328 307 819 321 499 352
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 1.24 1.02 0.99 2.16 1.14 0.60 1.34

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative
31: Pala Rd (SR-76) & E Vista Way HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (prot) 1583 3395 3072 1859 1785 1417 1726
Flt Permitted 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (perm) 1583 3395 3072 1859 1785 1417 1726
Volume (vph) 74 939 350 288 1661 20 300 47 282 6 200 241
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 78 988 368 303 1748 21 316 49 297 6 211 254
RTOR Reduction (vph) 0 38 0 0 1 0 0 0 244 0 42 0
Lane Group Flow (vph) 78 1318 0 303 1768 0 0 365 53 0 429 0
Turn Type Prot Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 2
Actuated Green, G (s) 4.0 38.0 10.0 44.0 18.0 18.0 18.0
Effective Green, g (s) 4.0 38.0 10.0 44.0 18.0 18.0 18.0
Actuated g/C Ratio 0.04 0.38 0.10 0.44 0.18 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 63 1290 307 818 321 255 311
v/s Ratio Prot 0.05 0.39 c0.10 c0.95 c0.20 c0.25
v/s Ratio Perm 0.04
v/c Ratio 1.24 1.02 0.99 2.16 1.14 0.21 1.38
Uniform Delay, d1 48.0 31.0 44.9 28.0 41.0 34.9 41.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 190.6 30.6 47.4 526.9 92.7 1.9 189.9
Delay (s) 238.6 61.6 92.3 554.9 133.7 36.8 230.9
Level of Service F E F F F D F
Approach Delay (s) 71.2 487.3 90.2 230.9
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 276.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.74
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 151.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative
32: Pala Rd (SR-76) & North River Rd Timings

LOS Engineering

Lane Group EBL EBT WBT SBL SBR
Lane Configurations
Volume (vph) 170 1135 1869 145 185
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Detector Phases 7 4 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 11.0 69.0 58.0 21.0 21.0
Total Split (%) 12.2% 76.7% 64.4% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Max Max
Act Effct Green (s) 7.0 65.0 54.0 17.0 17.0
Actuated g/C Ratio 0.08 0.72 0.60 0.19 0.19
v/c Ratio 1.46 0.89 2.07 0.51 0.52
Control Delay 277.3 20.1 503.3 39.7 16.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 277.3 20.1 503.3 39.7 16.7
LOS F C F D B
Approach Delay 53.6 503.3 26.8
Approach LOS D F C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 2.07
Intersection Signal Delay: 307.6 Intersection LOS: F
Intersection Capacity Utilization 146.0% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     32: Pala Rd (SR-76) & North River Rd
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AM Existing + Cumulative
32: Pala Rd (SR-76) & North River Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 150 0 50 0
Storage Lanes 1 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.981 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1863 1827 0 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1863 1827 0 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 16 136
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 1356 1400 1286
Travel Time (s) 30.8 31.8 29.2
Volume (vph) 170 1135 1869 299 145 185
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 179 1195 1967 315 153 195
Lane Group Flow (vph) 179 1195 2282 0 153 195
v/c Ratio 1.46 0.89 2.07 0.51 0.52
Control Delay 277.3 20.1 503.3 39.7 16.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 277.3 20.1 503.3 39.7 16.7
Queue Length 50th (ft) ~140 441 ~2097 79 29
Queue Length 95th (ft) #268 #869 #2365 141 94
Internal Link Dist (ft) 1276 1320 1206
Turn Bay Length (ft) 150 50
Base Capacity (vph) 123 1346 1103 299 378
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.46 0.89 2.07 0.51 0.52

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative
32: Pala Rd (SR-76) & North River Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1828 1583 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1828 1583 1417
Volume (vph) 170 1135 1869 299 145 185
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 179 1195 1967 315 153 195
RTOR Reduction (vph) 0 0 6 0 0 110
Lane Group Flow (vph) 179 1195 2276 0 153 85
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 7.0 65.0 54.0 17.0 17.0
Effective Green, g (s) 7.0 65.0 54.0 17.0 17.0
Actuated g/C Ratio 0.08 0.72 0.60 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 123 1346 1097 299 268
v/s Ratio Prot c0.11 0.64 c1.24 c0.10
v/s Ratio Perm 0.06
v/c Ratio 1.46 0.89 2.07 0.51 0.32
Uniform Delay, d1 41.5 9.7 18.0 32.8 31.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 244.1 7.5 486.6 6.1 3.1
Delay (s) 285.6 17.1 504.6 38.9 34.6
Level of Service F B F D C
Approach Delay (s) 52.1 504.6 36.5
Approach LOS D F D

Intersection Summary
HCM Average Control Delay 308.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.68
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 146.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative
33: Pala Rd (SR-76) & Olive Hill Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 100 1080 469 1868 199 153 248 147 300
Turn Type Prot Prot Perm Perm Split
Protected Phases 7 4 3 8 2 6 6
Permitted Phases 8 2
Detector Phases 7 4 3 8 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 9.0 27.0 19.0 37.0 37.0 21.0 21.0 23.0 23.0
Total Split (%) 10.0% 30.0% 21.1% 41.1% 41.1% 23.3% 23.3% 25.6% 25.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Max Max Max Max
Act Effct Green (s) 5.0 23.0 15.0 33.0 33.0 17.0 17.0 19.0 19.0
Actuated g/C Ratio 0.06 0.26 0.17 0.37 0.37 0.19 0.19 0.21 0.21
v/c Ratio 1.19 1.47 1.87 1.51 0.35 0.80 0.54 0.46 1.31
Control Delay 197.1 246.3 431.8 261.5 11.3 54.0 9.0 36.4 186.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 197.1 246.3 431.8 261.5 11.3 54.0 9.0 36.4 186.9
LOS F F F F B D A D F
Approach Delay 242.6 273.4 32.2 152.3
Approach LOS F F C F

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.87
Intersection Signal Delay: 225.3 Intersection LOS: F
Intersection Capacity Utilization 119.6% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     33: Pala Rd (SR-76) & Olive Hill Rd

AM Existing + Cumulative
33: Pala Rd (SR-76) & Olive Hill Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 200 0 150 150 0
Storage Lanes 1 0 1 1 0 1 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.979 0.850 0.850 0.941
Flt Protected 0.950 0.950 0.979 0.950
Satd. Flow (prot) 1583 3465 0 1583 3539 1417 0 1824 1417 1583 1753 0
Flt Permitted 0.950 0.950 0.979 0.950
Satd. Flow (perm) 1583 3465 0 1583 3539 1417 0 1824 1417 1583 1753 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 20 115 261 33
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 585 663 961 1186
Travel Time (s) 13.3 15.1 21.8 27.0
Volume (vph) 100 1080 178 469 1868 199 110 153 248 147 300 193
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 1137 187 494 1966 209 116 161 261 155 316 203
Lane Group Flow (vph) 105 1324 0 494 1966 209 0 277 261 155 519 0
v/c Ratio 1.19 1.47 1.87 1.51 0.35 0.80 0.54 0.46 1.31
Control Delay 197.1 246.3 431.8 261.5 11.3 54.0 9.0 36.4 186.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 197.1 246.3 431.8 261.5 11.3 54.0 9.0 36.4 186.9
Queue Length 50th (ft) ~73 ~551 ~433 ~828 36 152 0 78 ~371
Queue Length 95th (ft) #176 #685 #623 #965 89 #278 65 139 #568
Internal Link Dist (ft) 505 583 881 1106
Turn Bay Length (ft) 250 250 200 150 150
Base Capacity (vph) 88 900 264 1298 592 345 479 334 396
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.19 1.47 1.87 1.51 0.35 0.80 0.54 0.46 1.31

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative
33: Pala Rd (SR-76) & Olive Hill Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 1.00
Satd. Flow (prot) 1583 3464 1583 3539 1417 1825 1417 1583 1753
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 1.00
Satd. Flow (perm) 1583 3464 1583 3539 1417 1825 1417 1583 1753
Volume (vph) 100 1080 178 469 1868 199 110 153 248 147 300 193
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 1137 187 494 1966 209 116 161 261 155 316 203
RTOR Reduction (vph) 0 15 0 0 0 73 0 0 212 0 26 0
Lane Group Flow (vph) 105 1309 0 494 1966 136 0 277 49 155 493 0
Turn Type Prot Prot Perm Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 2
Actuated Green, G (s) 5.0 23.0 15.0 33.0 33.0 17.0 17.0 19.0 19.0
Effective Green, g (s) 5.0 23.0 15.0 33.0 33.0 17.0 17.0 19.0 19.0
Actuated g/C Ratio 0.06 0.26 0.17 0.37 0.37 0.19 0.19 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 88 885 264 1298 520 345 268 334 370
v/s Ratio Prot 0.07 0.38 c0.31 c0.56 c0.15 0.10 c0.28
v/s Ratio Perm 0.10 0.03
v/c Ratio 1.19 1.48 1.87 1.51 0.26 0.80 0.18 0.46 1.33
Uniform Delay, d1 42.5 33.5 37.5 28.5 20.0 34.9 30.7 31.0 35.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 156.9 221.8 406.2 235.6 0.3 17.7 1.5 4.6 167.0
Delay (s) 199.4 255.3 443.7 264.1 20.2 52.6 32.2 35.6 202.5
Level of Service F F F F C D C D F
Approach Delay (s) 251.2 278.2 42.7 164.1
Approach LOS F F D F

Intersection Summary
HCM Average Control Delay 232.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.35
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 119.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 600 873 1660 196 219 900
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 22.0 70.0 48.0 48.0 20.0 22.0
Total Split (%) 24.4% 77.8% 53.3% 53.3% 22.2% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 18.0 66.0 44.0 44.0 16.0 38.0
Actuated g/C Ratio 0.20 0.73 0.49 0.49 0.18 0.42
v/c Ratio 1.03 0.67 1.01 0.26 0.42 0.90
Control Delay 81.0 9.4 48.2 2.8 35.7 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.0 9.4 48.2 2.8 35.7 37.4
LOS F A D A D D
Approach Delay 38.6 43.4 37.0
Approach LOS D D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 40.2 Intersection LOS: D
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd

Campus Park Traffic Impact Study Appendix Page 504 of 940



AM Existing + Cumulative
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 500 300 500 0
Storage Lanes 2 1 2 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 1863 3539 1417 3072 2493
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 1863 3539 1417 3072 2493
Right Turn on Red Yes No
Satd. Flow (RTOR) 206
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 565 451 1333
Travel Time (s) 12.8 10.3 30.3
Volume (vph) 600 873 1660 196 219 900
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 919 1747 206 231 947
Lane Group Flow (vph) 632 919 1747 206 231 947
v/c Ratio 1.03 0.67 1.01 0.26 0.42 0.90
Control Delay 81.0 9.4 48.2 2.8 35.7 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.0 9.4 48.2 2.8 35.7 37.4
Queue Length 50th (ft) ~200 227 ~514 0 60 277
Queue Length 95th (ft) #306 345 #691 34 96 #417
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 614 1366 1730 798 546 1053
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.67 1.01 0.26 0.42 0.90

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 3539 1417 3072 2493
Volume (vph) 600 873 1660 196 219 900
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 919 1747 206 231 947
RTOR Reduction (vph) 0 0 0 105 0 0
Lane Group Flow (vph) 632 919 1747 101 231 947
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 18.0 66.0 44.0 44.0 16.0 34.0
Effective Green, g (s) 18.0 66.0 44.0 44.0 16.0 34.0
Actuated g/C Ratio 0.20 0.73 0.49 0.49 0.18 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 614 1366 1730 693 546 1053
v/s Ratio Prot c0.21 0.49 c0.49 0.08 c0.18
v/s Ratio Perm 0.07 0.20
v/c Ratio 1.03 0.67 1.01 0.15 0.42 0.90
Uniform Delay, d1 36.0 6.3 23.0 12.7 32.9 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.0 1.3 24.1 0.1 2.4 10.3
Delay (s) 80.0 7.6 47.1 12.8 35.3 36.6
Level of Service F A D B D D
Approach Delay (s) 37.1 43.4 36.4
Approach LOS D D D

Intersection Summary
HCM Average Control Delay 39.6 HCM Level of Service D
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative
35: Reche Rd & Live Oak Park Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 79 475 425 63 82 162
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 83 500 447 66 86 171
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 514 1147 481
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 514 1147 481
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 92 57 71
cM capacity (veh/h) 1052 203 585

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 83 500 514 257
Volume Left 83 0 0 86
Volume Right 0 0 66 171
cSH 1052 1700 1700 358
Volume to Capacity 0.08 0.29 0.30 0.72
Queue Length 95th (ft) 6 0 0 134
Control Delay (s) 8.7 0.0 0.0 36.8
Lane LOS A E
Approach Delay (s) 1.2 0.0 36.8
Approach LOS E

Intersection Summary
Average Delay 7.5
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15

AM Existing + Cumulative
36: Reche Rd & Green Canyon Norte Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBT
Lane Configurations
Volume (vph) 9 322 80 596 285 4 9
Turn Type Prot Prot Split
Protected Phases 7 4 3 8 2 2 6
Permitted Phases
Detector Phases 7 4 3 8 2 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 8.0 35.0 11.0 38.0 24.0 24.0 20.0
Total Split (%) 8.9% 38.9% 12.2% 42.2% 26.7% 26.7% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max None
Act Effct Green (s) 4.2 20.0 7.0 27.2 21.2 21.2 6.8
Actuated g/C Ratio 0.06 0.31 0.11 0.42 0.33 0.33 0.10
v/c Ratio 0.10 0.65 0.50 0.79 0.57 0.33 0.22
Control Delay 39.7 26.1 44.6 26.2 28.8 5.8 26.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.7 26.1 44.6 26.2 28.8 5.8 26.8
LOS D C D C C A C
Approach Delay 26.5 28.4 19.1 26.8
Approach LOS C C B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 64.1
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 25.0 Intersection LOS: C
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     36: Reche Rd & Green Canyon Norte

Campus Park Traffic Impact Study Appendix Page 506 of 940



AM Existing + Cumulative
36: Reche Rd & Green Canyon Norte Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 150 0 150 0 150 0 0 0
Storage Lanes 1 0 1 0 1 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.985 0.853 0.956
Flt Protected 0.950 0.950 0.950 0.978
Satd. Flow (prot) 1583 1835 0 1583 1863 0 1583 1589 0 0 1742 0
Flt Permitted 0.950 0.950 0.950 0.978
Satd. Flow (perm) 1583 1835 0 1583 1863 0 1583 1589 0 0 1742 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 215 13
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 973 4892 1501 1367
Travel Time (s) 22.1 111.2 34.1 31.1
Volume (vph) 9 322 37 80 596 0 285 4 204 17 9 12
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 9 339 39 84 627 0 300 4 215 18 9 13
Lane Group Flow (vph) 9 378 0 84 627 0 300 219 0 0 40 0
v/c Ratio 0.10 0.65 0.50 0.79 0.57 0.33 0.22
Control Delay 39.7 26.1 44.6 26.2 28.8 5.8 26.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.7 26.1 44.6 26.2 28.8 5.8 26.8
Queue Length 50th (ft) 4 141 35 214 111 1 11
Queue Length 95th (ft) 19 235 #108 #470 #273 54 42
Internal Link Dist (ft) 893 4812 1421 1287
Turn Bay Length (ft) 150 150 150
Base Capacity (vph) 93 777 173 908 524 670 377
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.49 0.49 0.69 0.57 0.33 0.11

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative
36: Reche Rd & Green Canyon Norte HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.85 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1583 1834 1583 1863 1583 1588 1742
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (perm) 1583 1834 1583 1863 1583 1588 1742
Volume (vph) 9 322 37 80 596 0 285 4 204 17 9 12
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 9 339 39 84 627 0 300 4 215 18 9 13
RTOR Reduction (vph) 0 5 0 0 0 0 0 149 0 0 12 0
Lane Group Flow (vph) 9 373 0 84 627 0 300 70 0 0 28 0
Turn Type Prot Prot Split Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases
Actuated Green, G (s) 0.6 22.5 5.3 27.2 21.2 21.2 3.9
Effective Green, g (s) 0.6 22.5 5.3 27.2 21.2 21.2 3.9
Actuated g/C Ratio 0.01 0.33 0.08 0.39 0.31 0.31 0.06
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 14 599 122 735 487 489 99
v/s Ratio Prot 0.01 0.20 c0.05 c0.34 c0.19 0.04 c0.02
v/s Ratio Perm
v/c Ratio 0.64 0.62 0.69 0.85 0.62 0.14 0.28
Uniform Delay, d1 34.0 19.6 31.0 19.0 20.4 17.3 31.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 71.2 2.0 15.0 9.5 5.7 0.6 1.5
Delay (s) 105.2 21.6 46.0 28.5 26.1 17.9 32.7
Level of Service F C D C C B C
Approach Delay (s) 23.6 30.5 22.6 32.7
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 26.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 68.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative
37: Pala Rd (SR-76) & Pala Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL SBT SBR
Lane Configurations
Volume (vph) 238 430 16 252 23 11 159
Turn Type Prot Prot Split Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 6
Detector Phases 7 4 3 8 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 15.0 41.0 8.0 34.0 21.0 20.0 20.0
Total Split (%) 16.7% 45.6% 8.9% 37.8% 23.3% 22.2% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None None
Act Effct Green (s) 11.3 29.4 4.1 15.2 17.5 7.6 7.6
Actuated g/C Ratio 0.17 0.45 0.06 0.23 0.27 0.11 0.11
v/c Ratio 0.92 0.30 0.19 0.69 0.06 0.21 0.54
Control Delay 70.9 13.3 40.9 31.7 23.0 31.4 12.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.9 13.3 40.9 31.7 23.0 31.4 12.7
LOS E B D C C C B
Approach Delay 33.3 32.2 16.5
Approach LOS C C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 65.6
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 30.1 Intersection LOS: C
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     37: Pala Rd (SR-76) & Pala Mission Rd

AM Existing + Cumulative
37: Pala Rd (SR-76) & Pala Mission Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 0 200 0 0 50
Storage Lanes 1 0 1 0 1 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.995 0.984 0.850
Flt Protected 0.950 0.950 0.950 0.965
Satd. Flow (prot) 1583 3522 0 1583 1833 0 1583 1863 0 0 1798 1417
Flt Permitted 0.950 0.950 0.950 0.965
Satd. Flow (perm) 1583 3522 0 1583 1833 0 1583 1863 0 0 1798 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 7 167
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 941 1076 1007 1565
Travel Time (s) 21.4 24.5 22.9 35.6
Volume (vph) 238 430 16 16 252 29 23 0 0 29 11 159
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 251 453 17 17 265 31 24 0 0 31 12 167
Lane Group Flow (vph) 251 470 0 17 296 0 24 0 0 0 43 167
v/c Ratio 0.92 0.30 0.19 0.69 0.06 0.21 0.54
Control Delay 70.9 13.3 40.9 31.7 23.0 31.4 12.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.9 13.3 40.9 31.7 23.0 31.4 12.7
Queue Length 50th (ft) 103 58 7 107 7 16 0
Queue Length 95th (ft) #291 122 28 197 29 47 52
Internal Link Dist (ft) 861 996 927 1485
Turn Bay Length (ft) 250 250 200 50
Base Capacity (vph) 274 1796 90 696 423 382 433
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.26 0.19 0.43 0.06 0.11 0.39

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative
37: Pala Rd (SR-76) & Pala Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.97 1.00
Satd. Flow (prot) 1583 3520 1583 1833 1583 1798 1417
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.97 1.00
Satd. Flow (perm) 1583 3520 1583 1833 1583 1798 1417
Volume (vph) 238 430 16 16 252 29 23 0 0 29 11 159
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 251 453 17 17 265 31 24 0 0 31 12 167
RTOR Reduction (vph) 0 3 0 0 5 0 0 0 0 0 0 152
Lane Group Flow (vph) 251 467 0 17 291 0 24 0 0 0 43 15
Turn Type Prot Prot Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 6
Actuated Green, G (s) 11.3 29.4 0.7 18.8 17.5 6.1 6.1
Effective Green, g (s) 11.3 29.4 0.7 18.8 17.5 6.1 6.1
Actuated g/C Ratio 0.16 0.42 0.01 0.27 0.25 0.09 0.09
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 257 1485 16 494 397 157 124
v/s Ratio Prot c0.16 0.13 0.01 c0.16 c0.02 c0.02
v/s Ratio Perm 0.01
v/c Ratio 0.98 0.31 1.06 0.59 0.06 0.27 0.12
Uniform Delay, d1 29.1 13.4 34.5 22.1 19.8 29.7 29.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 49.1 0.1 246.4 1.8 0.3 0.9 0.4
Delay (s) 78.2 13.6 280.9 23.9 20.1 30.7 29.7
Level of Service E B F C C C C
Approach Delay (s) 36.1 37.9 20.1 29.9
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 35.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 69.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 50 2041 1533 110 50 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 53 2148 1614 116 53 21
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1729 3925 1672
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1729 3925 1672
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 86 0 82
cM capacity (veh/h) 370 3 120

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 53 2148 1729 21
Volume Left 53 0 0 0
Volume Right 0 0 116 21
cSH 370 1700 1700 120
Volume to Capacity 0.14 1.26 1.02 0.18
Queue Length 95th (ft) 12 0 0 15
Control Delay (s) 16.3 0.0 0.0 41.3
Lane LOS C E
Approach Delay (s) 0.4 0.0 Err
Approach LOS F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15

PM Existing + Cumulative
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 220 1681 1273 120 60 80
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 12.0 69.0 57.0 57.0 21.0 21.0
Total Split (%) 13.3% 76.7% 63.3% 63.3% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 8.0 65.1 53.1 53.1 8.6 8.6
Actuated g/C Ratio 0.10 0.80 0.65 0.65 0.11 0.11
v/c Ratio 1.50 1.19 1.11 0.14 0.38 0.37
Control Delay 284.0 107.8 78.6 5.6 40.4 13.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 284.0 107.8 78.6 5.6 40.4 13.3
LOS F F E A D B
Approach Delay 128.2 72.3 24.9
Approach LOS F E C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 81.7
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.50
Intersection Signal Delay: 101.3 Intersection LOS: F
Intersection Capacity Utilization 98.9% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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PM Existing + Cumulative
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 450 20 0 180
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1863 1863 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1863 1863 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 16 84
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3191 8309 1271
Travel Time (s) 72.5 188.8 28.9
Volume (vph) 220 1681 1273 120 60 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 1769 1340 126 63 84
Lane Group Flow (vph) 232 1769 1340 126 63 84
v/c Ratio 1.50 1.19 1.11 0.14 0.38 0.37
Control Delay 284.0 107.8 78.6 5.6 40.4 13.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 284.0 107.8 78.6 5.6 40.4 13.3
Queue Length 50th (ft) ~167 ~1108 ~793 19 31 0
Queue Length 95th (ft) #317 #1449 #1103 44 68 39
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 155 1484 1210 926 299 336
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.50 1.19 1.11 0.14 0.21 0.25

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1583 1417
Volume (vph) 220 1681 1273 120 60 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 1769 1340 126 63 84
RTOR Reduction (vph) 0 0 0 6 0 75
Lane Group Flow (vph) 232 1769 1340 120 63 9
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 8.0 65.1 53.1 53.1 8.6 8.6
Effective Green, g (s) 8.0 65.1 53.1 53.1 8.6 8.6
Actuated g/C Ratio 0.10 0.80 0.65 0.65 0.11 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 155 1484 1211 921 167 149
v/s Ratio Prot c0.15 c0.95 0.72 c0.04
v/s Ratio Perm 0.08 0.01
v/c Ratio 1.50 1.19 1.11 0.13 0.38 0.06
Uniform Delay, d1 36.9 8.3 14.3 5.5 34.1 32.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 254.3 93.4 60.2 0.1 1.4 0.2
Delay (s) 291.2 101.7 74.5 5.5 35.5 33.1
Level of Service F F E A D C
Approach Delay (s) 123.7 68.6 34.1
Approach LOS F E C

Intersection Summary
HCM Average Control Delay 97.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 81.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 98.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 10 1521 1533 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 1601 1614 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1624 3241 1619
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1624 3241 1619
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 0 92
cM capacity (veh/h) 400 10 127

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 11 1601 1624 21
Volume Left 11 0 0 11
Volume Right 0 0 11 11
cSH 400 1700 1700 19
Volume to Capacity 0.03 0.94 0.96 1.12
Queue Length 95th (ft) 2 0 0 74
Control Delay (s) 14.2 0.0 0.0 533.3
Lane LOS B F
Approach Delay (s) 0.1 0.0 533.3
Approach LOS F

Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15

PM Existing + Cumulative
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT SBT
Lane Configurations
Volume (vph) 83 968 100 927 290 267 190
Turn Type Prot Prot custom
Protected Phases 7 4 3 8 1 2 6
Permitted Phases 8
Detector Phases 7 4 3 8 1 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 9.0 29.0 8.0 28.0 20.0 31.0 32.0
Total Split (%) 7.5% 24.2% 6.7% 23.3% 16.7% 25.8% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min
Act Effct Green (s) 5.0 25.0 4.0 24.0 33.9 27.0 28.0
Actuated g/C Ratio 0.05 0.23 0.04 0.22 0.31 0.25 0.25
v/c Ratio 1.21 1.46 1.81 1.26 0.53 1.48 1.51
Control Delay 217.9 245.9 458.1 165.3 14.7 261.0 271.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 217.9 245.9 458.1 165.3 14.7 261.0 271.6
LOS F F F F B F F
Approach Delay 243.9 154.4 261.0 271.6
Approach LOS F F F F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 109.9
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.81
Intersection Signal Delay: 220.4 Intersection LOS: F
Intersection Capacity Utilization 104.3% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395
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PM Existing + Cumulative
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 330 0 150 150 0 0 0 0
Storage Lanes 1 0 1 1 0 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.981 0.850 0.970 0.974
Flt Protected 0.950 0.950 0.983 0.975
Satd. Flow (prot) 1583 3472 0 1583 3539 1417 0 1776 0 0 1769 0
Flt Permitted 0.950 0.950 0.983 0.975
Satd. Flow (perm) 1583 3472 0 1583 3539 1417 0 1776 0 0 1769 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 12 197 11 9
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 652 462 899 4464
Travel Time (s) 14.8 10.5 20.4 101.5
Volume (vph) 83 968 140 100 927 290 220 267 140 340 190 126
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 87 1019 147 105 976 305 232 281 147 358 200 133
Lane Group Flow (vph) 87 1166 0 105 976 305 0 660 0 0 691 0
v/c Ratio 1.21 1.46 1.81 1.26 0.53 1.48 1.51
Control Delay 217.9 245.9 458.1 165.3 14.7 261.0 271.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 217.9 245.9 458.1 165.3 14.7 261.0 271.6
Queue Length 50th (ft) ~75 ~594 ~112 ~455 57 ~643 ~681
Queue Length 95th (ft) #181 #735 #225 #589 144 #876 #917
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 72 799 58 773 604 445 458
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 1.21 1.46 1.81 1.26 0.50 1.48 1.51

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 0.97 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (prot) 1583 3472 1583 3539 1417 1776 1769
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (perm) 1583 3472 1583 3539 1417 1776 1769
Volume (vph) 83 968 140 100 927 290 220 267 140 340 190 126
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 87 1019 147 105 976 305 232 281 147 358 200 133
RTOR Reduction (vph) 0 9 0 0 0 143 0 8 0 0 7 0
Lane Group Flow (vph) 87 1157 0 105 976 162 0 652 0 0 684 0
Turn Type Prot Prot custom Split Split
Protected Phases 7 4 3 8 1 2 2 6 6
Permitted Phases 8
Actuated Green, G (s) 5.0 25.0 4.0 24.0 29.9 27.0 28.0
Effective Green, g (s) 5.0 25.0 4.0 24.0 29.9 27.0 28.0
Actuated g/C Ratio 0.05 0.23 0.04 0.22 0.27 0.25 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 72 790 58 773 437 436 451
v/s Ratio Prot 0.05 c0.33 0.07 c0.28 c0.02 c0.37 c0.39
v/s Ratio Perm 0.09
v/c Ratio 1.21 1.46 1.81 1.26 0.37 1.49 1.52
Uniform Delay, d1 52.5 42.5 53.0 43.0 32.4 41.5 41.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 172.5 215.9 424.2 128.5 0.5 234.5 243.9
Delay (s) 225.0 258.3 477.2 171.4 32.9 275.9 284.9
Level of Service F F F F C F F
Approach Delay (s) 256.0 164.1 275.9 284.9
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 232.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.34
Actuated Cycle Length (s) 109.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 104.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative
5: Dulin Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 10 10 1227 8 10 510
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 11 1292 8 11 537
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 13
Median type None
Median storage veh)
Upstream signal (ft) 899
pX, platoon unblocked
vC, conflicting volume 1854 1296 1300
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1854 1296 1300
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 87 95 98
cM capacity (veh/h) 80 198 533

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 21 1300 547
Volume Left 11 0 11
Volume Right 11 8 0
cSH 159 1700 533
Volume to Capacity 0.13 0.76 0.02
Queue Length 95th (ft) 11 0 2
Control Delay (s) 40.6 0.0 0.6
Lane LOS E A
Approach Delay (s) 40.6 0.0 0.6
Approach LOS E

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 75.1% ICU Level of Service D
Analysis Period (min) 15

PM Existing + Cumulative
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR
Lane Configurations
Volume (vph) 1118 300 298 827 10 520
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Detector Phases 4 4 3 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 56.0 56.0 29.0 85.0 35.0 35.0
Total Split (%) 46.7% 46.7% 24.2% 70.8% 29.2% 29.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 52.0 52.0 24.7 80.7 31.3 31.3
Actuated g/C Ratio 0.43 0.43 0.21 0.67 0.26 0.26
v/c Ratio 1.46 0.45 0.96 0.70 0.53 1.05
Control Delay 242.1 13.8 71.5 28.9 43.0 82.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 242.1 13.8 71.5 28.9 43.0 82.2
LOS F B E C D F
Approach Delay 193.8 40.2 70.1
Approach LOS F D E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 40 (33%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.46
Intersection Signal Delay: 113.1 Intersection LOS: F
Intersection Capacity Utilization 110.1% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps
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PM Existing + Cumulative
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 500 0 0 0 0 900
Storage Lanes 0 1 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.954
Satd. Flow (prot) 0 1863 1417 1583 1863 0 0 0 0 0 1777 1417
Flt Permitted 0.950 0.954
Satd. Flow (perm) 0 1863 1417 1583 1863 0 0 0 0 0 1777 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 156 202
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 654 1271 961 1209
Travel Time (s) 14.9 28.9 21.8 27.5
Volume (vph) 0 1118 300 298 827 0 0 0 0 221 10 520
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1177 316 314 871 0 0 0 0 233 11 547
Lane Group Flow (vph) 0 1177 316 314 871 0 0 0 0 0 244 547
v/c Ratio 1.46 0.45 0.96 0.70 0.53 1.05
Control Delay 242.1 13.8 71.5 28.9 43.0 82.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 242.1 13.8 71.5 28.9 43.0 82.2
Queue Length 50th (ft) ~1247 80 228 634 163 ~342
Queue Length 95th (ft) #1504 159 m206 m573 249 #563
Internal Link Dist (ft) 574 1191 881 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 807 702 330 1258 463 519
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.46 0.45 0.95 0.69 0.53 1.05

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

PM Existing + Cumulative
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1417 1583 1863 1778 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1417 1583 1863 1778 1417
Volume (vph) 0 1118 300 298 827 0 0 0 0 221 10 520
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1177 316 314 871 0 0 0 0 233 11 547
RTOR Reduction (vph) 0 0 88 0 0 0 0 0 0 0 0 149
Lane Group Flow (vph) 0 1177 228 314 871 0 0 0 0 0 244 398
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 52.0 52.0 24.7 80.7 31.3 31.3
Effective Green, g (s) 52.0 52.0 24.7 80.7 31.3 31.3
Actuated g/C Ratio 0.43 0.43 0.21 0.67 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 807 614 326 1253 464 370
v/s Ratio Prot c0.63 c0.20 0.47
v/s Ratio Perm 0.16 0.14 c0.28
v/c Ratio 1.46 0.37 0.96 0.70 0.53 1.07
Uniform Delay, d1 34.0 23.0 47.2 12.1 38.0 44.4
Progression Factor 1.00 1.00 1.36 2.28 1.00 1.00
Incremental Delay, d2 213.2 0.4 8.2 0.2 4.2 68.2
Delay (s) 247.2 23.3 72.4 27.7 42.2 112.5
Level of Service F C E C D F
Approach Delay (s) 199.8 39.6 0.0 90.8
Approach LOS F D A F

Intersection Summary
HCM Average Control Delay 120.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.23
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 110.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBT NBR
Lane Configurations
Volume (vph) 600 769 765 257 10 242
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2
Detector Phases 7 4 8 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 37.0 97.0 60.0 60.0 23.0 23.0
Total Split (%) 30.8% 80.8% 50.0% 50.0% 19.2% 19.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 35.1 93.0 53.9 53.9 19.0 19.0
Actuated g/C Ratio 0.29 0.78 0.45 0.45 0.16 0.16
v/c Ratio 1.37 0.56 0.96 0.41 1.54 0.58
Control Delay 205.7 15.6 55.6 18.8 293.9 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 205.7 15.6 55.6 18.8 293.9 11.2
LOS F B E B F B
Approach Delay 99.0 46.3 189.0
Approach LOS F D F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.54
Intersection Signal Delay: 100.6 Intersection LOS: F
Intersection Capacity Utilization 110.1% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

PM Existing + Cumulative
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 1 0 0 1 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.954
Satd. Flow (prot) 1583 1863 0 0 1863 1417 0 1777 1417 0 0 0
Flt Permitted 0.950 0.954
Satd. Flow (perm) 1583 1863 0 0 1863 1417 0 1777 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 57 255
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 600 769 0 0 765 257 400 10 242 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 809 0 0 805 271 421 11 255 0 0 0
Lane Group Flow (vph) 632 809 0 0 805 271 0 432 255 0 0 0
v/c Ratio 1.37 0.56 0.96 0.41 1.54 0.58
Control Delay 205.7 15.6 55.6 18.8 293.9 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 205.7 15.6 55.6 18.8 293.9 11.2
Queue Length 50th (ft) ~659 429 571 104 ~470 0
Queue Length 95th (ft) m#438 m333 #839 172 #671 78
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 463 1444 869 692 281 439
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.37 0.56 0.93 0.39 1.54 0.58

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Existing + Cumulative
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1776 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1776 1417
Volume (vph) 600 769 0 0 765 257 400 10 242 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 809 0 0 805 271 421 11 255 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 31 0 0 215 0 0 0
Lane Group Flow (vph) 632 809 0 0 805 240 0 432 40 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 35.1 93.0 53.9 53.9 19.0 19.0
Effective Green, g (s) 35.1 93.0 53.9 53.9 19.0 19.0
Actuated g/C Ratio 0.29 0.78 0.45 0.45 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 463 1444 837 636 281 224
v/s Ratio Prot c0.40 0.43 c0.43
v/s Ratio Perm 0.17 0.24 0.03
v/c Ratio 1.37 0.56 0.96 0.38 1.54 0.18
Uniform Delay, d1 42.5 5.4 32.1 21.9 50.5 43.8
Progression Factor 1.27 2.76 1.00 1.00 1.00 1.00
Incremental Delay, d2 165.6 0.0 22.1 0.4 258.9 1.8
Delay (s) 219.6 14.9 54.2 22.3 309.4 45.5
Level of Service F B D C F D
Approach Delay (s) 104.7 46.2 211.5 0.0
Approach LOS F D F A

Intersection Summary
HCM Average Control Delay 107.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.19
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 110.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative
8: Pala Rd (SR-76) & Pankey Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 145 578 328 80 455 83 315 382 131 106 447 197
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 153 608 345 84 479 87 332 402 138 112 471 207
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 566 954 2220 1821 781 2116 1950 523
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 566 954 2220 1821 781 2116 1950 523
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 85 88 0 0 65 0 0 63
cM capacity (veh/h) 1006 721 0 58 395 0 48 554

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 1106 651 872 789
Volume Left 153 84 332 112
Volume Right 345 87 138 207
cSH 1006 721 0 0
Volume to Capacity 0.15 0.12 Err Err
Queue Length 95th (ft) 13 10 Err Err
Control Delay (s) 4.0 3.0 Err Err
Lane LOS A A F F
Approach Delay (s) 4.0 3.0 Err Err
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 176.4% ICU Level of Service H
Analysis Period (min) 15
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PM Existing + Cumulative
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR ø2 ø3
Lane Configurations
Volume (vph) 343 500 550 55 21 0 126
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 6 6 2 3
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 21.0 42.0 29.0 29.0 20.0 20.0 20.0 20.0 8.0
Total Split (%) 23.3% 46.7% 32.2% 32.2% 22.2% 22.2% 22.2% 22% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min None
Act Effct Green (s) 11.5 30.1 14.4 14.4 6.7 6.7 6.7
Actuated g/C Ratio 0.21 0.55 0.26 0.26 0.12 0.12 0.12
v/c Ratio 0.56 0.27 0.62 0.14 0.11 0.28 0.31
Control Delay 23.8 6.6 21.2 6.3 26.4 11.8 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.8 6.6 21.2 6.3 26.4 11.8 11.9
LOS C A C A C B B
Approach Delay 13.6 19.9 13.8
Approach LOS B B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 54.7
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 16.0 Intersection LOS: B
Intersection Capacity Utilization 39.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     9: Pala Rd (SR-76) & Horse Ranch Creek Rd

PM Existing + Cumulative
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 250 0 0 150 150
Storage Lanes 2 0 1 1 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.852 0.850
Flt Protected 0.950 0.950 0.999
Satd. Flow (prot) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1443 1346
Flt Permitted 0.950 0.950 0.999
Satd. Flow (perm) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1443 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 58 64 69
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2833 5160 734 1509
Travel Time (s) 64.4 117.3 16.7 34.3
Volume (vph) 343 500 0 0 550 55 0 0 0 21 0 126
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 361 526 0 0 579 58 0 0 0 22 0 133
Lane Group Flow (vph) 361 526 0 0 579 58 0 0 0 21 65 69
v/c Ratio 0.56 0.27 0.62 0.14 0.11 0.28 0.31
Control Delay 23.8 6.6 21.2 6.3 26.4 11.8 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.8 6.6 21.2 6.3 26.4 11.8 11.9
Queue Length 50th (ft) 53 40 83 0 6 0 0
Queue Length 95th (ft) 107 68 152 23 28 35 34
Internal Link Dist (ft) 2753 5080 654 1429
Turn Bay Length (ft) 250 250 150 150
Base Capacity (vph) 879 2185 1369 584 382 414 393
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.24 0.42 0.10 0.05 0.16 0.18

Intersection Summary
Area Type: Other
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PM Existing + Cumulative
9: Pala Rd (SR-76) & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.85 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1444 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1444 1346
Volume (vph) 343 500 0 0 550 55 0 0 0 21 0 126
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 361 526 0 0 579 58 0 0 0 22 0 133
RTOR Reduction (vph) 0 0 0 0 0 42 0 0 0 0 56 61
Lane Group Flow (vph) 361 526 0 0 579 16 0 0 0 21 9 8
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 6
Actuated Green, G (s) 11.5 30.1 14.6 14.6 6.7 6.7 6.7
Effective Green, g (s) 11.5 30.1 14.6 14.6 6.7 6.7 6.7
Actuated g/C Ratio 0.21 0.55 0.27 0.27 0.12 0.12 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 648 1955 948 380 185 178 165
v/s Ratio Prot c0.12 0.15 c0.16 c0.01 0.01
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.56 0.27 0.61 0.04 0.11 0.05 0.05
Uniform Delay, d1 19.2 6.4 17.5 14.8 21.3 21.1 21.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.1 1.2 0.0 0.3 0.1 0.1
Delay (s) 20.3 6.5 18.6 14.8 21.5 21.2 21.2
Level of Service C A B B C C C
Approach Delay (s) 12.1 18.3 0.0 21.3
Approach LOS B B A C

Intersection Summary
HCM Average Control Delay 15.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 54.5 Sum of lost time (s) 21.7
Intersection Capacity Utilization 39.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 44 945 1159 30 50 65
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 46 995 1220 32 53 68
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1252 2323 1236
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1252 2323 1236
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 92 0 68
cM capacity (veh/h) 556 38 215

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 1041 1252 121
Volume Left 46 0 53
Volume Right 0 32 68
cSH 556 1700 71
Volume to Capacity 0.08 0.74 1.71
Queue Length 95th (ft) 7 0 265
Control Delay (s) 2.9 0.0 472.0
Lane LOS A F
Approach Delay (s) 2.9 0.0 472.0
Approach LOS F

Intersection Summary
Average Delay 24.9
Intersection Capacity Utilization 99.7% ICU Level of Service F
Analysis Period (min) 15
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PM Existing + Cumulative
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 855 50 30 1102 47 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 900 53 32 1160 49 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 953 2149 926
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 953 2149 926
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 2 97
cM capacity (veh/h) 721 51 326

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 953 1192 60
Volume Left 0 32 49
Volume Right 53 0 11
cSH 1700 721 59
Volume to Capacity 0.56 0.04 1.01
Queue Length 95th (ft) 0 3 119
Control Delay (s) 0.0 1.6 233.2
Lane LOS A F
Approach Delay (s) 0.0 1.6 233.2
Approach LOS F

Intersection Summary
Average Delay 7.2
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15

PM Existing + Cumulative
12: Pala Mesa Dr & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 150 105 200 110 129 183 110 810 108 160 480 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 158 111 211 116 136 193 116 853 114 168 505 84
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2229 2082 547 2249 2067 909 589 966
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2229 2082 547 2249 2067 909 589 966
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 0 61 0 0 42 88 76
cM capacity (veh/h) 0 36 537 0 37 333 986 713

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 479 116 328 116 966 168 589
Volume Left 158 116 0 116 0 168 0
Volume Right 211 0 193 0 114 0 84
cSH 0 0 77 986 1700 713 1700
Volume to Capacity Err Err 4.29 0.12 0.57 0.24 0.35
Queue Length 95th (ft) Err Err Err 10 0 23 0
Control Delay (s) Err Err Err 9.1 0.0 11.6 0.0
Lane LOS F F F A B
Approach Delay (s) Err Err 1.0 2.6
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 116.5% ICU Level of Service H
Analysis Period (min) 15

Campus Park Traffic Impact Study Appendix Page 520 of 940



PM Existing + Cumulative
13: Pala Mesa Dr & Wilt Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 49 0 23 60 30 0 50 85 28 20 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 52 0 24 63 32 0 53 89 29 21 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 95 52 221 216 52 316 200 79
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 95 52 221 216 52 316 200 79
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 98 100 92 91 95 97 99
cM capacity (veh/h) 1512 1567 702 670 1022 540 684 987

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 62 119 142 61
Volume Left 11 24 0 29
Volume Right 0 32 89 11
cSH 1512 1567 856 636
Volume to Capacity 0.01 0.02 0.17 0.10
Queue Length 95th (ft) 1 1 15 8
Control Delay (s) 1.3 1.6 10.0 11.3
Lane LOS A A B B
Approach Delay (s) 1.3 1.6 10.0 11.3
Approach LOS B B

Intersection Summary
Average Delay 6.2
Intersection Capacity Utilization 30.1% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Cumulative
14: Stewart Canyon Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 10 16 30 23 6 234 60 669 19 296 663 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 17 32 24 6 246 63 704 20 312 698 84
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2443 2214 740 2202 2246 714 782 724
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2443 2214 740 2202 2246 714 782 724
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 36 92 0 75 43 92 65
cM capacity (veh/h) 5 26 417 10 25 431 836 878

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 59 277 63 724 312 782
Volume Left 11 24 63 0 312 0
Volume Right 32 246 0 20 0 84
cSH 21 87 836 1700 878 1700
Volume to Capacity 2.76 3.17 0.08 0.43 0.35 0.46
Queue Length 95th (ft) 190 Err 6 0 40 0
Control Delay (s) 1175.1 Err 9.7 0.0 11.3 0.0
Lane LOS F F A B
Approach Delay (s) 1175.1 Err 0.8 3.2
Approach LOS F F

Intersection Summary
Average Delay 1281.8
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
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PM Existing + Cumulative
15: Reche Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 290 205 831 212 60 350
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 305 216 875 223 63 368
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2220 247 432
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2220 247 432
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 73 22
cM capacity (veh/h) 11 791 1128

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 521 875 223 432
Volume Left 305 875 0 0
Volume Right 216 0 0 368
cSH 18 1128 1700 1700
Volume to Capacity 28.70 0.78 0.13 0.25
Queue Length 95th (ft) Err 206 0 0
Control Delay (s) Err 18.2 0.0 0.0
Lane LOS F C
Approach Delay (s) Err 14.5 0.0
Approach LOS F

Intersection Summary
Average Delay 2548.6
Intersection Capacity Utilization 118.2% ICU Level of Service H
Analysis Period (min) 15

PM Existing + Cumulative
16: Reche Rd & Tecalote Dr HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 392 30 0 494 20 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 413 32 0 520 21 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 444 948 428
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 444 948 428
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 93 98
cM capacity (veh/h) 1116 289 626

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 444 520 32
Volume Left 0 0 21
Volume Right 32 0 11
cSH 1700 1116 353
Volume to Capacity 0.26 0.00 0.09
Queue Length 95th (ft) 0 0 7
Control Delay (s) 0.0 0.0 16.2
Lane LOS C
Approach Delay (s) 0.0 0.0 16.2
Approach LOS C

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 36.0% ICU Level of Service A
Analysis Period (min) 15
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PM Existing + Cumulative
17: Reche Rd & Wilt Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 442 30 30 404 30 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 465 32 32 425 32 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 497 969 481
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 497 969 481
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 88 98
cM capacity (veh/h) 1067 273 585

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 497 457 42
Volume Left 0 32 32
Volume Right 32 0 11
cSH 1700 1067 315
Volume to Capacity 0.29 0.03 0.13
Queue Length 95th (ft) 0 2 11
Control Delay (s) 0.0 0.9 18.2
Lane LOS A C
Approach Delay (s) 0.0 0.9 18.2
Approach LOS C

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 56.0% ICU Level of Service B
Analysis Period (min) 15

PM Existing + Cumulative
18: Reche Rd & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBT SBT
Lane Configurations
Volume (vph) 10 462 50 364 10 10
Turn Type Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8
Detector Phases 4 4 8 8 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 44.0 44.0 44.0 44.0 24.0 22.0
Total Split (%) 48.9% 48.9% 48.9% 48.9% 26.7% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min
Act Effct Green (s) 22.1 22.1 22.1 22.1 10.6 6.3
Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.20 0.12
v/c Ratio 0.04 0.79 0.38 0.51 0.52 0.05
Control Delay 9.3 20.6 19.5 13.3 24.7 28.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 20.6 19.5 13.3 24.7 28.3
LOS A C B B C C
Approach Delay 20.4 14.0 24.7 28.3
Approach LOS C B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 52.1
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 18.8 Intersection LOS: B
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     18: Reche Rd & Gird Rd
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PM Existing + Cumulative
18: Reche Rd & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 50 0 50 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.969 0.992 0.970
Flt Protected 0.950 0.950 0.965
Satd. Flow (prot) 1583 1805 0 1583 1848 0 0 1744 0 0 1863 0
Flt Permitted 0.387 0.197 0.965
Satd. Flow (perm) 645 1805 0 328 1848 0 0 1744 0 0 1863 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 4 15
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 6958 6851 1674 1091
Travel Time (s) 158.1 155.7 38.0 24.8
Volume (vph) 10 462 120 50 364 20 130 10 40 0 10 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 486 126 53 383 21 137 11 42 0 11 0
Lane Group Flow (vph) 11 612 0 53 404 0 0 190 0 0 11 0
v/c Ratio 0.04 0.79 0.38 0.51 0.52 0.05
Control Delay 9.3 20.6 19.5 13.3 24.7 28.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 20.6 19.5 13.3 24.7 28.3
Queue Length 50th (ft) 2 136 10 78 45 3
Queue Length 95th (ft) 10 303 42 176 132 20
Internal Link Dist (ft) 6878 6771 1594 1011
Turn Bay Length (ft) 50 50
Base Capacity (vph) 376 1060 191 1079 598 550
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.58 0.28 0.37 0.32 0.02

Intersection Summary
Area Type: Other

PM Existing + Cumulative
18: Reche Rd & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 0.97 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1583 1805 1583 1848 1744 1863
Flt Permitted 0.42 1.00 0.22 1.00 0.97 1.00
Satd. Flow (perm) 702 1805 366 1848 1744 1863
Volume (vph) 10 462 120 50 364 20 130 10 40 0 10 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 486 126 53 383 21 137 11 42 0 11 0
RTOR Reduction (vph) 0 11 0 0 2 0 0 12 0 0 0 0
Lane Group Flow (vph) 11 601 0 53 402 0 0 178 0 0 11 0
Turn Type Perm Perm Split Split
Protected Phases 4 8 2 2 6 6
Permitted Phases 4 8
Actuated Green, G (s) 22.1 22.1 22.1 22.1 10.6 6.3
Effective Green, g (s) 22.1 22.1 22.1 22.1 10.6 6.3
Actuated g/C Ratio 0.43 0.43 0.43 0.43 0.21 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 304 782 159 801 362 230
v/s Ratio Prot c0.33 0.22 c0.10 c0.01
v/s Ratio Perm 0.02 0.14
v/c Ratio 0.04 0.77 0.33 0.50 0.49 0.05
Uniform Delay, d1 8.3 12.3 9.6 10.5 17.8 19.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 4.6 1.2 0.5 1.1 0.1
Delay (s) 8.4 16.9 10.8 11.0 18.9 19.8
Level of Service A B B B B B
Approach Delay (s) 16.7 10.9 18.9 19.8
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 15.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 51.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 246 840 103 219 1050 54
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 3
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0
Total Split (s) 38.0 0.0 20.0 38.0 62.0 62.0 18.0 20.0
Total Split (%) 31.7% 0.0% 16.7% 31.7% 51.7% 51.7% 15% 17%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Min Min None None
Act Effct Green (s) 32.5 118.5 16.0 52.5 58.0 58.0
Actuated g/C Ratio 0.27 1.00 0.14 0.44 0.49 0.49
v/c Ratio 0.60 0.62 0.43 0.37 1.43 0.06
Control Delay 48.8 3.0 53.4 24.0 226.5 16.7
Queue Delay 0.0 0.0 0.0 0.4 6.7 0.0
Total Delay 48.8 3.0 53.4 24.4 233.2 16.7
LOS D A D C F B
Approach Delay 13.4 33.7 222.5
Approach LOS B C F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 118.5
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.43
Intersection Signal Delay: 107.9 Intersection LOS: F
Intersection Capacity Utilization 93.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395

PM Existing + Cumulative
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 130 210 100
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1863 1417 1583 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1863 1417 1583 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 434 4960 1035
Travel Time (s) 9.9 112.7 23.5
Volume (vph) 246 840 103 219 1050 54
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 259 884 108 231 1105 57
Lane Group Flow (vph) 259 884 108 231 1105 57
v/c Ratio 0.60 0.62 0.43 0.37 1.43 0.06
Control Delay 48.8 3.0 53.4 24.0 226.5 16.7
Queue Delay 0.0 0.0 0.0 0.4 6.7 0.0
Total Delay 48.8 3.0 53.4 24.4 233.2 16.7
Queue Length 50th (ft) 167 63 78 115 ~1164 23
Queue Length 95th (ft) m222 m46 137 180 #1422 47
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 444 1417 251 636 775 912
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 128 8 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.62 0.43 0.45 1.44 0.06

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Existing + Cumulative
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 1583 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 1583 1863
Volume (vph) 246 840 103 219 1050 54
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 259 884 108 231 1105 57
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 259 884 108 231 1105 57
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 3
Actuated Green, G (s) 32.5 118.5 16.0 48.5 58.0 58.0
Effective Green, g (s) 32.5 118.5 16.0 48.5 58.0 58.0
Actuated g/C Ratio 0.27 1.00 0.14 0.41 0.49 0.49
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 434 1417 252 628 775 912
v/s Ratio Prot 0.16 0.06 0.10 c0.70 0.03
v/s Ratio Perm c0.62 0.06
v/c Ratio 0.60 0.62 0.43 0.37 1.43 0.06
Uniform Delay, d1 37.3 0.0 47.1 24.3 30.2 15.9
Progression Factor 1.18 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 1.4 1.2 0.4 199.1 0.0
Delay (s) 45.6 1.4 48.2 24.7 229.3 16.0
Level of Service D A D C F B
Approach Delay (s) 11.4 32.2 218.9
Approach LOS B C F

Intersection Summary
HCM Average Control Delay 105.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 118.5 Sum of lost time (s) 4.0
Intersection Capacity Utilization 93.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 1159 80 484 10 602
Turn Type Prot custom
Protected Phases 2 3 1 2 4 1 4 3
Permitted Phases 4
Detector Phases 2 3 1 2 4 1 4
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 82.0 18.0 62.0 20.0 38.0 20.0
Total Split (%) 68.3% 15.0% 51.7% 16.7% 31.7% 17%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min None None
Act Effct Green (s) 78.0 12.5 58.0 16.0 32.5
Actuated g/C Ratio 0.66 0.11 0.49 0.14 0.27
v/c Ratio 1.08 0.50 0.56 0.09 0.88
Control Delay 48.9 60.9 24.5 46.7 27.0
Queue Delay 96.1 0.0 0.0 0.4 0.0
Total Delay 145.1 60.9 24.5 47.1 27.0
LOS F E C D C
Approach Delay 145.1 29.6 27.6
Approach LOS F C C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 118.5
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.43
Intersection Signal Delay: 88.3 Intersection LOS: F
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps
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PM Existing + Cumulative
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 285 0 0 0 0 200
Storage Lanes 0 0 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.990 0.850
Flt Protected 0.950 0.976
Satd. Flow (prot) 0 1844 0 1583 1863 0 0 0 0 0 1818 1417
Flt Permitted 0.950 0.976
Satd. Flow (perm) 0 1844 0 1583 1863 0 0 0 0 0 1818 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 453
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 434 744 972 897
Travel Time (s) 9.9 16.9 22.1 20.4
Volume (vph) 0 1159 90 80 484 0 0 0 0 10 10 602
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1220 95 84 509 0 0 0 0 11 11 634
Lane Group Flow (vph) 0 1315 0 84 509 0 0 0 0 0 22 634
v/c Ratio 1.08 0.50 0.56 0.09 0.88
Control Delay 48.9 60.9 24.5 46.7 27.0
Queue Delay 96.1 0.0 0.0 0.4 0.0
Total Delay 145.1 60.9 24.5 47.1 27.0
Queue Length 50th (ft) ~1152 62 273 15 148
Queue Length 95th (ft) m110 115 380 41 #395
Internal Link Dist (ft) 354 664 892 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 1217 187 912 245 723
Starvation Cap Reductn 206 0 0 0 0
Spillback Cap Reductn 198 0 0 96 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.30 0.45 0.56 0.15 0.88

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

PM Existing + Cumulative
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1845 1583 1863 1817 1417
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 1845 1583 1863 1817 1417
Volume (vph) 0 1159 90 80 484 0 0 0 0 10 10 602
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1220 95 84 509 0 0 0 0 11 11 634
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 0 329
Lane Group Flow (vph) 0 1313 0 84 509 0 0 0 0 0 22 305
Turn Type Prot Split custom
Protected Phases 2 3 1 2 4 4 1 4
Permitted Phases 4
Actuated Green, G (s) 78.0 12.5 58.0 16.0 32.5
Effective Green, g (s) 78.0 12.5 58.0 16.0 32.5
Actuated g/C Ratio 0.66 0.11 0.49 0.14 0.27
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1214 167 912 245 389
v/s Ratio Prot c0.71 0.05 0.27 0.01 c0.22
v/s Ratio Perm
v/c Ratio 1.08 0.50 0.56 0.09 0.78
Uniform Delay, d1 20.2 50.1 21.2 44.9 39.8
Progression Factor 0.31 1.00 1.00 1.00 1.00
Incremental Delay, d2 38.2 2.4 0.7 0.2 10.0
Delay (s) 44.5 52.4 22.0 45.0 49.7
Level of Service D D C D D
Approach Delay (s) 44.5 26.3 0.0 49.6
Approach LOS D C A D

Intersection Summary
HCM Average Control Delay 41.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 118.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 916 273 214 10 170
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 63.0 95.0 32.0 25.0 25.0
Total Split (%) 52.5% 79.2% 26.7% 20.8% 20.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 59.1 82.1 19.0 21.0 21.0
Actuated g/C Ratio 0.53 0.74 0.17 0.19 0.19
v/c Ratio 1.14 0.21 0.74 1.13 0.45
Control Delay 106.3 4.8 57.5 130.3 13.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 106.3 4.8 57.5 130.3 13.5
LOS F A E F B
Approach Delay 83.0 57.5 92.8
Approach LOS F E F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 111.2
Natural Cycle: 130
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.14
Intersection Signal Delay: 82.7 Intersection LOS: F
Intersection Capacity Utilization 98.5% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps

PM Existing + Cumulative
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 0 0 0 0 200 0 0
Storage Lanes 1 0 0 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.994 0.850
Flt Protected 0.950 0.954
Satd. Flow (prot) 1583 1863 0 0 1852 0 0 1777 1417 0 0 0
Flt Permitted 0.950 0.954
Satd. Flow (perm) 1583 1863 0 0 1852 0 0 1777 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 155
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 744 1271 1082 1005
Travel Time (s) 16.9 28.9 24.6 22.8
Volume (vph) 916 273 0 0 214 10 350 10 170 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 964 287 0 0 225 11 368 11 179 0 0 0
Lane Group Flow (vph) 964 287 0 0 236 0 0 379 179 0 0 0
v/c Ratio 1.14 0.21 0.74 1.13 0.45
Control Delay 106.3 4.8 57.5 130.3 13.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 106.3 4.8 57.5 130.3 13.5
Queue Length 50th (ft) ~809 54 160 ~314 14
Queue Length 95th (ft) #1163 80 246 #548 83
Internal Link Dist (ft) 664 1191 1002 925
Turn Bay Length (ft) 300 200
Base Capacity (vph) 842 1413 434 336 394
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.14 0.20 0.54 1.13 0.45

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Campus Park Traffic Impact Study Appendix Page 528 of 940



PM Existing + Cumulative
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1851 1776 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1851 1776 1417
Volume (vph) 916 273 0 0 214 10 350 10 170 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 964 287 0 0 225 11 368 11 179 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 126 0 0 0
Lane Group Flow (vph) 964 287 0 0 234 0 0 379 53 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 59.1 82.2 19.1 21.0 21.0
Effective Green, g (s) 59.1 82.2 19.1 21.0 21.0
Actuated g/C Ratio 0.53 0.74 0.17 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 841 1377 318 335 268
v/s Ratio Prot c0.61 0.15 c0.13
v/s Ratio Perm 0.21 0.04
v/c Ratio 1.15 0.21 0.74 1.13 0.20
Uniform Delay, d1 26.1 4.5 43.7 45.1 38.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 79.7 0.1 8.6 89.6 0.4
Delay (s) 105.7 4.5 52.3 134.7 38.4
Level of Service F A D F D
Approach Delay (s) 82.5 52.3 103.8 0.0
Approach LOS F D F A

Intersection Summary
HCM Average Control Delay 84.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 111.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 98.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative
22: Stewart Canyon Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Yield Free Free
Grade 0% 0% 0%
Volume (veh/h) 19 304 217 16 12 38
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 20 320 228 17 13 40
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 506 33 53
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 506 33 53
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 69 85
cM capacity (veh/h) 449 1041 1553

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 340 245 53
Volume Left 20 228 0
Volume Right 320 0 40
cSH 966 1553 1700
Volume to Capacity 0.35 0.15 0.03
Queue Length 95th (ft) 40 13 0
Control Delay (s) 10.7 7.3 0.0
Lane LOS B A
Approach Delay (s) 10.7 7.3 0.0
Approach LOS B

Intersection Summary
Average Delay 8.5
Intersection Capacity Utilization 46.0% ICU Level of Service A
Analysis Period (min) 15
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PM Existing + Cumulative
23: Baltimore Oriole & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 24 0 76 12 52 197 80 10 258 43
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Detector Phases 4 4 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 22.0 22.0 24.0 24.0 15.0 31.0 31.0 13.0 29.0 29.0
Total Split (%) 24.4% 24.4% 26.7% 26.7% 16.7% 34.4% 34.4% 14.4% 32.2% 32.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min None Min Min
Act Effct Green (s) 8.0 8.0 8.9 8.9 9.0 47.4 47.4 7.5 44.0 44.0
Actuated g/C Ratio 0.12 0.12 0.13 0.13 0.13 0.77 0.77 0.11 0.72 0.72
v/c Ratio 0.13 0.02 0.23 0.23 0.26 0.14 0.08 0.06 0.20 0.04
Control Delay 21.7 0.0 21.4 19.5 21.0 7.4 3.6 24.2 10.8 6.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.7 0.0 21.4 19.5 21.0 7.4 3.6 24.2 10.8 6.1
LOS C A C B C A A C B A
Approach Delay 15.0 20.4 8.7 10.6
Approach LOS B C A B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 61.4
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.26
Intersection Signal Delay: 11.2 Intersection LOS: B
Intersection Capacity Utilization 36.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     23: Baltimore Oriole & Horse Ranch Creek Rd

PM Existing + Cumulative
23: Baltimore Oriole & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.986 0.850 0.850
Flt Protected 0.950 0.950 0.968 0.950 0.950
Satd. Flow (prot) 1583 1583 0 1504 1689 0 1583 1863 1417 1583 1863 1417
Flt Permitted 0.950 0.950 0.968 0.950 0.950
Satd. Flow (perm) 1583 1583 0 1504 1689 0 1583 1863 1417 1583 1863 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 579 5 84 45
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1047 1324 958 2343
Travel Time (s) 23.8 30.1 21.8 53.3
Volume (vph) 24 0 10 76 12 5 52 197 80 10 258 43
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 25 0 11 80 13 5 55 207 84 11 272 45
Lane Group Flow (vph) 25 11 0 46 52 0 55 207 84 11 272 45
v/c Ratio 0.13 0.02 0.23 0.23 0.26 0.14 0.08 0.06 0.20 0.04
Control Delay 21.7 0.0 21.4 19.5 21.0 7.4 3.6 24.2 10.8 6.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.7 0.0 21.4 19.5 21.0 7.4 3.6 24.2 10.8 6.1
Queue Length 50th (ft) 1 0 2 2 2 0 0 1 0 0
Queue Length 95th (ft) 28 0 44 46 48 105 25 17 149 19
Internal Link Dist (ft) 967 1244 878 2263
Turn Bay Length (ft)
Base Capacity (vph) 426 849 438 495 299 1452 1123 244 1396 1073
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.01 0.11 0.11 0.18 0.14 0.07 0.05 0.19 0.04

Intersection Summary
Area Type: Other
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PM Existing + Cumulative
23: Baltimore Oriole & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 1583 1504 1689 1583 1863 1417 1583 1863 1417
Flt Permitted 0.95 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 1583 1504 1689 1583 1863 1417 1583 1863 1417
Volume (vph) 24 0 10 76 12 5 52 197 80 10 258 43
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 25 0 11 80 13 5 55 207 84 11 272 45
RTOR Reduction (vph) 0 10 0 0 5 0 0 0 30 0 0 18
Lane Group Flow (vph) 25 1 0 46 47 0 55 207 54 11 272 27
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 3.2 3.2 3.7 3.7 3.9 43.2 43.2 1.4 40.7 40.7
Effective Green, g (s) 3.2 3.2 3.7 3.7 3.9 43.2 43.2 1.4 40.7 40.7
Actuated g/C Ratio 0.05 0.05 0.05 0.05 0.06 0.64 0.64 0.02 0.60 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 75 75 82 93 91 1192 907 33 1123 854
v/s Ratio Prot c0.02 0.00 c0.03 0.03 c0.03 0.11 0.01 c0.15
v/s Ratio Perm 0.04 0.02
v/c Ratio 0.33 0.01 0.56 0.51 0.60 0.17 0.06 0.33 0.24 0.03
Uniform Delay, d1 31.1 30.6 31.1 31.0 31.0 4.9 4.5 32.6 6.2 5.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.0 8.5 4.3 10.8 0.1 0.0 5.9 0.1 0.0
Delay (s) 33.7 30.7 39.6 35.3 41.9 5.0 4.6 38.5 6.3 5.4
Level of Service C C D D D A A D A A
Approach Delay (s) 32.8 37.3 10.8 7.3
Approach LOS C D B A

Intersection Summary
HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 67.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 36.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative
24: Longspur Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBT ø1
Lane Configurations
Volume (vph) 6 15 79 12 127 328 298
Turn Type Split Split Prot
Protected Phases 4 4 8 8 5 2 6 1
Permitted Phases
Detector Phases 4 4 8 8 5 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0
Total Split (s) 20.0 20.0 20.0 20.0 15.0 38.0 35.0 12.0
Total Split (%) 22.2% 22.2% 22.2% 22.2% 16.7% 42.2% 38.9% 13%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Max Max None
Act Effct Green (s) 7.1 7.1 7.9 7.9 10.3 53.6 38.6
Actuated g/C Ratio 0.09 0.09 0.10 0.10 0.13 0.70 0.50
v/c Ratio 0.04 0.38 0.29 0.30 0.63 0.18 0.21
Control Delay 30.8 17.8 35.3 35.0 43.5 5.2 12.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.8 17.8 35.3 35.0 43.5 5.2 12.3
LOS C B D C D A B
Approach Delay 18.7 35.1 14.3 12.3
Approach LOS B D B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 76.6
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 15.7 Intersection LOS: B
Intersection Capacity Utilization 36.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     24: Longspur Rd & Horse Ranch Creek Rd
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PM Existing + Cumulative
24: Longspur Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.881 0.969 0.978
Flt Protected 0.950 0.950 0.964 0.950
Satd. Flow (prot) 1583 1641 0 1504 1706 0 1583 3429 0 1667 3461 0
Flt Permitted 0.950 0.950 0.964 0.950
Satd. Flow (perm) 1583 1641 0 1504 1706 0 1583 3429 0 1667 3461 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 61 41 24
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1010 908 1206 958
Travel Time (s) 23.0 20.6 27.4 21.8
Volume (vph) 6 15 58 79 12 0 127 328 85 0 298 51
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 6 16 61 83 13 0 134 345 89 0 314 54
Lane Group Flow (vph) 6 77 0 44 52 0 134 434 0 0 368 0
v/c Ratio 0.04 0.38 0.29 0.30 0.63 0.18 0.21
Control Delay 30.8 17.8 35.3 35.0 43.5 5.2 12.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.8 17.8 35.3 35.0 43.5 5.2 12.3
Queue Length 50th (ft) 3 7 18 23 56 31 48
Queue Length 95th (ft) 13 45 51 57 #131 64 88
Internal Link Dist (ft) 930 828 1126 878
Turn Bay Length (ft)
Base Capacity (vph) 293 354 282 320 227 2412 1755
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.22 0.16 0.16 0.59 0.18 0.21

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative
24: Longspur Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 1.00 0.88 1.00 1.00 1.00 0.97 0.98
Flt Protected 0.95 1.00 0.95 0.96 0.95 1.00 1.00
Satd. Flow (prot) 1583 1641 1504 1706 1583 3430 3461
Flt Permitted 0.95 1.00 0.95 0.96 0.95 1.00 1.00
Satd. Flow (perm) 1583 1641 1504 1706 1583 3430 3461
Volume (vph) 6 15 58 79 12 0 127 328 85 0 298 51
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 6 16 61 83 13 0 134 345 89 0 314 54
RTOR Reduction (vph) 0 56 0 0 0 0 0 13 0 0 12 0
Lane Group Flow (vph) 6 21 0 44 52 0 134 421 0 0 356 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 6.0 6.0 6.9 6.9 10.3 52.9 38.6
Effective Green, g (s) 6.0 6.0 6.9 6.9 10.3 52.9 38.6
Actuated g/C Ratio 0.08 0.08 0.09 0.09 0.13 0.68 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 122 127 133 151 210 2332 1717
v/s Ratio Prot 0.00 c0.01 0.03 c0.03 c0.08 0.12 c0.10
v/s Ratio Perm
v/c Ratio 0.05 0.16 0.33 0.34 0.64 0.18 0.21
Uniform Delay, d1 33.3 33.6 33.3 33.3 32.0 4.5 11.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.6 1.5 1.4 6.2 0.2 0.3
Delay (s) 33.4 34.2 34.7 34.7 38.2 4.7 11.3
Level of Service C C C C D A B
Approach Delay (s) 34.1 34.7 12.6 11.3
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 77.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 36.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative
25: Harvest Glen Ln & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 1 10 128 14 40 503 85 348
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 11.0 38.0 12.0 39.0
Total Split (%) 22.2% 22.2% 22.2% 22.2% 12.2% 42.2% 13.3% 43.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 7.1 7.1 10.5 10.5 7.3 33.8 8.8 37.9
Actuated g/C Ratio 0.10 0.10 0.16 0.16 0.10 0.52 0.13 0.58
v/c Ratio 0.01 0.12 0.37 0.36 0.26 0.41 0.45 0.18
Control Delay 27.0 21.1 24.6 18.6 29.8 11.8 29.9 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.0 21.1 24.6 18.6 29.8 11.8 29.9 9.6
LOS C C C B C B C A
Approach Delay 21.4 21.4 12.8 13.5
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 65.2
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.45
Intersection Signal Delay: 14.3 Intersection LOS: B
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     25: Harvest Glen Ln & Horse Ranch Creek Rd

PM Existing + Cumulative
25: Harvest Glen Ln & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.925 0.942 0.958 0.998
Flt Protected 0.950 0.950 0.977 0.950 0.950
Satd. Flow (prot) 1583 1723 0 1504 1629 0 1583 3391 0 1583 3532 0
Flt Permitted 0.950 0.950 0.977 0.950 0.950
Satd. Flow (perm) 1583 1723 0 1504 1629 0 1583 3391 0 1583 3532 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 31 72 1
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1058 1173 1033 1206
Travel Time (s) 24.0 26.7 23.5 27.4
Volume (vph) 1 10 10 128 14 37 40 503 193 85 348 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1 11 11 135 15 39 42 529 203 89 366 4
Lane Group Flow (vph) 1 22 0 88 101 0 42 732 0 89 370 0
v/c Ratio 0.01 0.12 0.37 0.36 0.26 0.41 0.45 0.18
Control Delay 27.0 21.1 24.6 18.6 29.8 11.8 29.9 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.0 21.1 24.6 18.6 29.8 11.8 29.9 9.6
Queue Length 50th (ft) 0 2 18 14 9 65 18 14
Queue Length 95th (ft) 5 24 75 69 45 170 79 87
Internal Link Dist (ft) 978 1093 953 1126
Turn Bay Length (ft)
Base Capacity (vph) 350 390 383 437 177 2156 214 2338
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.00 0.06 0.23 0.23 0.24 0.34 0.42 0.16

Intersection Summary
Area Type: Other
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PM Existing + Cumulative
25: Harvest Glen Ln & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.93 1.00 0.94 1.00 0.96 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1723 1504 1629 1583 3392 1583 3533
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1723 1504 1629 1583 3392 1583 3533
Volume (vph) 1 10 10 128 14 37 40 503 193 85 348 4
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1 11 11 135 15 39 42 529 203 89 366 4
RTOR Reduction (vph) 0 11 0 0 27 0 0 36 0 0 0 0
Lane Group Flow (vph) 1 11 0 88 74 0 42 696 0 89 370 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 2.8 2.8 9.6 9.6 2.8 34.6 5.7 37.5
Effective Green, g (s) 2.8 2.8 9.6 9.6 2.8 34.6 5.7 37.5
Actuated g/C Ratio 0.04 0.04 0.14 0.14 0.04 0.50 0.08 0.55
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 65 70 210 228 65 1708 131 1928
v/s Ratio Prot 0.00 c0.01 c0.06 0.05 0.03 c0.21 c0.06 c0.10
v/s Ratio Perm
v/c Ratio 0.02 0.16 0.42 0.33 0.65 0.41 0.68 0.19
Uniform Delay, d1 31.6 31.8 27.0 26.6 32.5 10.6 30.6 7.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.1 1.4 0.8 20.0 0.2 13.1 0.0
Delay (s) 31.7 32.9 28.4 27.5 52.4 10.8 43.7 8.0
Level of Service C C C C D B D A
Approach Delay (s) 32.9 27.9 13.1 14.9
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 68.7 Sum of lost time (s) 20.0
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative
26: Pardee South Loop & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 0 118 0 15 686 117 372
Turn Type Split Prot Prot
Protected Phases 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 23.0 23.0 13.0 36.0 11.0 34.0
Total Split (%) 22.2% 25.6% 25.6% 14.4% 40.0% 12.2% 37.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Min None Min
Act Effct Green (s) 6.2 10.0 10.0 7.0 33.6 8.2 44.8
Actuated g/C Ratio 0.08 0.15 0.15 0.09 0.51 0.12 0.68
v/c Ratio 0.01 0.38 0.34 0.11 0.55 0.63 0.16
Control Delay 0.0 25.8 14.8 28.9 11.9 40.5 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 25.8 14.8 28.9 11.9 40.5 6.2
LOS A C B C B D A
Approach Delay 0.0 20.0 12.2 14.4
Approach LOS A C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 66.2
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 13.7 Intersection LOS: B
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     26: Pardee South Loop & Horse Ranch Creek Rd
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PM Existing + Cumulative
26: Pardee South Loop & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.915 0.963
Flt Protected 0.950 0.979 0.950 0.950
Satd. Flow (prot) 1667 1583 0 1504 1585 0 1583 3408 0 1583 3539 0
Flt Permitted 0.950 0.979 0.950 0.950
Satd. Flow (perm) 1667 1583 0 1504 1585 0 1583 3408 0 1583 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 437 53 55
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 869 1419 1340 1033
Travel Time (s) 19.8 32.3 30.5 23.5
Volume (vph) 0 0 4 118 0 50 15 686 226 117 372 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 4 124 0 53 16 722 238 123 392 0
Lane Group Flow (vph) 0 4 0 83 94 0 16 960 0 123 392 0
v/c Ratio 0.01 0.38 0.34 0.11 0.55 0.63 0.16
Control Delay 0.0 25.8 14.8 28.9 11.9 40.5 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 25.8 14.8 28.9 11.9 40.5 6.2
Queue Length 50th (ft) 0 20 9 4 94 30 15
Queue Length 95th (ft) 0 75 57 24 223 #146 88
Internal Link Dist (ft) 789 1339 1260 953
Turn Bay Length (ft)
Base Capacity (vph) 675 414 475 206 2027 195 2416
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.20 0.20 0.08 0.47 0.63 0.16

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative
26: Pardee South Loop & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 0.85 1.00 0.92 1.00 0.96 1.00 1.00
Flt Protected 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1504 1585 1583 3408 1583 3539
Flt Permitted 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1504 1585 1583 3408 1583 3539
Volume (vph) 0 0 4 118 0 50 15 686 226 117 372 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 4 124 0 53 16 722 238 123 392 0
RTOR Reduction (vph) 0 4 0 0 46 0 0 26 0 0 0 0
Lane Group Flow (vph) 0 0 0 83 48 0 16 934 0 123 392 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.0 9.2 9.2 1.4 37.5 8.2 44.3
Effective Green, g (s) 1.0 9.2 9.2 1.4 37.5 8.2 44.3
Actuated g/C Ratio 0.01 0.13 0.13 0.02 0.52 0.11 0.62
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 22 192 203 31 1777 181 2180
v/s Ratio Prot c0.00 c0.06 0.03 0.01 c0.27 c0.08 0.11
v/s Ratio Perm
v/c Ratio 0.00 0.43 0.24 0.52 0.53 0.68 0.18
Uniform Delay, d1 35.0 28.9 28.2 34.9 11.3 30.6 6.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 1.6 0.6 13.7 0.3 9.7 0.0
Delay (s) 35.0 30.5 28.8 48.7 11.6 40.3 6.0
Level of Service D C C D B D A
Approach Delay (s) 35.0 29.6 12.2 14.2
Approach LOS D C B B

Intersection Summary
HCM Average Control Delay 14.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 71.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative
27: School/Park Access & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 62 865 43 0 503
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 65 911 45 0 529
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1198 478 956
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1198 478 956
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 88 100
cM capacity (veh/h) 178 534 715

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 65 607 349 265 265
Volume Left 0 0 0 0 0
Volume Right 65 0 45 0 0
cSH 534 1700 1700 1700 1700
Volume to Capacity 0.12 0.36 0.21 0.16 0.16
Queue Length 95th (ft) 10 0 0 0 0
Control Delay (s) 12.7 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.7 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 36.2% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Cumulative
28: Connector Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBT ø1
Lane Configurations
Volume (vph) 495 2 5 391 143
Turn Type Perm Prot
Protected Phases 4 5 2 6 1
Permitted Phases 4
Detector Phases 4 4 5 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 8.0
Total Split (s) 27.0 27.0 16.0 32.0 47.0 31.0
Total Split (%) 30.0% 30.0% 17.8% 35.6% 52.2% 34%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None Min Min None
Act Effct Green (s) 10.7 10.7 5.8 10.5 9.2
Actuated g/C Ratio 0.36 0.36 0.15 0.35 0.31
v/c Ratio 0.47 0.00 0.02 0.33 0.41
Control Delay 9.6 6.5 17.0 8.0 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.6 6.5 17.0 8.0 4.8
LOS A A B A A
Approach Delay 9.6 8.1 4.8
Approach LOS A A A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 29.9
Natural Cycle: 50
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 7.5 Intersection LOS: A
Intersection Capacity Utilization 37.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     28: Connector Rd & Horse Ranch Creek Rd
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PM Existing + Cumulative
28: Connector Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 9
Lane Util. Factor 0.97 1.00 1.00 0.95 1.00 0.95 0.95
Frt 0.850 0.895
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 1417 1583 3539 1667 3168 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 1417 1583 3539 1667 3168 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 2 352
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2875 1509 1400
Travel Time (s) 65.3 34.3 31.8
Volume (vph) 495 2 5 391 0 143 334
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 521 2 5 412 0 151 352
Lane Group Flow (vph) 521 2 5 412 0 503 0
v/c Ratio 0.47 0.00 0.02 0.33 0.41
Control Delay 9.6 6.5 17.0 8.0 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.6 6.5 17.0 8.0 4.8
Queue Length 50th (ft) 22 0 1 18 6
Queue Length 95th (ft) 90 3 9 55 48
Internal Link Dist (ft) 2795 1429 1320
Turn Bay Length (ft)
Base Capacity (vph) 1710 790 441 2130 2272
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.30 0.00 0.01 0.19 0.22

Intersection Summary
Area Type: Other

PM Existing + Cumulative
28: Connector Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 0.90
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3072 1417 1583 3539 3168
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3072 1417 1583 3539 3168
Volume (vph) 495 2 5 391 0 143 334
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 521 2 5 412 0 151 352
RTOR Reduction (vph) 0 1 0 0 0 253 0
Lane Group Flow (vph) 521 1 5 412 0 250 0
Turn Type Perm Prot Prot
Protected Phases 4 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 10.7 10.7 0.8 14.0 9.2
Effective Green, g (s) 10.7 10.7 0.8 14.0 9.2
Actuated g/C Ratio 0.33 0.33 0.02 0.43 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1005 464 39 1515 891
v/s Ratio Prot c0.17 0.00 c0.12 0.08
v/s Ratio Perm 0.00
v/c Ratio 0.52 0.00 0.13 0.27 0.28
Uniform Delay, d1 8.9 7.4 15.6 6.1 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 1.5 0.1 0.2
Delay (s) 9.4 7.4 17.1 6.1 9.3
Level of Service A A B A A
Approach Delay (s) 9.4 6.3 9.3
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 8.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 32.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 37.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative
29: Connector Rd & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 75 442 300 11 238 126 200 373 27 108 436
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 4 3 8 8 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0
Total Split (s) 11.0 28.0 28.0 11.0 28.0 28.0 13.0 29.0 29.0 22.0 38.0
Total Split (%) 12.2% 31.1% 31.1% 12.2% 31.1% 31.1% 14.4% 32.2% 32.2% 24.4% 42.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min None Min
Act Effct Green (s) 6.9 24.8 24.8 6.2 18.1 18.1 9.3 23.8 23.8 10.3 22.2
Actuated g/C Ratio 0.10 0.35 0.35 0.08 0.26 0.26 0.13 0.34 0.34 0.14 0.32
v/c Ratio 0.53 0.75 0.47 0.10 0.52 0.29 1.01 0.62 0.06 0.51 0.80
Control Delay 49.1 32.2 5.6 39.7 30.0 7.0 102.8 27.9 9.0 38.2 33.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 32.2 5.6 39.7 30.0 7.0 102.8 27.9 9.0 38.2 33.6
LOS D C A D C A F C A D C
Approach Delay 24.0 22.5 52.1 34.5
Approach LOS C C D C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 70.4
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 33.4 Intersection LOS: C
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     29: Connector Rd & Pankey Rd

PM Existing + Cumulative
29: Connector Rd & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.996
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1855 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1855 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 316 133 28 2
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1256 2875 1488 1443
Travel Time (s) 28.5 65.3 33.8 32.8
Volume (vph) 75 442 300 11 238 126 200 373 27 108 436 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 79 465 316 12 251 133 211 393 28 114 459 11
Lane Group Flow (vph) 79 465 316 12 251 133 211 393 28 114 470 0
v/c Ratio 0.53 0.75 0.47 0.10 0.52 0.29 1.01 0.62 0.06 0.51 0.80
Control Delay 49.1 32.2 5.6 39.7 30.0 7.0 102.8 27.9 9.0 38.2 33.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 32.2 5.6 39.7 30.0 7.0 102.8 27.9 9.0 38.2 33.6
Queue Length 50th (ft) 32 171 0 5 97 0 ~92 143 0 45 175
Queue Length 95th (ft) #110 #483 68 24 195 42 #295 302 19 109 327
Internal Link Dist (ft) 1176 2795 1408 1363
Turn Bay Length (ft)
Base Capacity (vph) 156 641 689 142 598 545 209 669 527 360 778
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.73 0.46 0.08 0.42 0.24 1.01 0.59 0.05 0.32 0.60

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative
29: Connector Rd & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1856
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1856
Volume (vph) 75 442 300 11 238 126 200 373 27 108 436 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 79 465 316 12 251 133 211 393 28 114 459 11
RTOR Reduction (vph) 0 0 211 0 0 96 0 0 19 0 1 0
Lane Group Flow (vph) 79 465 105 12 251 37 211 393 9 114 469 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 5.4 24.8 24.8 1.1 20.5 20.5 9.3 23.8 23.8 8.8 23.3
Effective Green, g (s) 5.4 24.8 24.8 1.1 20.5 20.5 9.3 23.8 23.8 8.8 23.3
Actuated g/C Ratio 0.07 0.33 0.33 0.01 0.28 0.28 0.12 0.32 0.32 0.12 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 115 589 448 23 513 390 198 595 453 187 580
v/s Ratio Prot c0.05 c0.26 0.01 0.13 c0.13 0.21 0.07 c0.25
v/s Ratio Perm 0.08 0.03 0.01
v/c Ratio 0.69 0.79 0.23 0.52 0.49 0.09 1.07 0.66 0.02 0.61 0.81
Uniform Delay, d1 33.7 22.5 18.0 36.4 22.6 20.1 32.6 21.9 17.4 31.2 23.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.7 7.0 0.3 19.7 0.7 0.1 82.4 2.8 0.0 5.5 8.1
Delay (s) 49.4 29.4 18.3 56.1 23.4 20.2 115.0 24.6 17.4 36.8 31.7
Level of Service D C B E C C F C B D C
Approach Delay (s) 27.2 23.3 54.5 32.7
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 34.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 74.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative
30: Pala Rd (SR-76) & Melrose Dr Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 200 2186 360 90 1614 10 300 200 348 100 200
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Detector Phases 7 4 5 3 8 1 5 2 2 3 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 73.0 15.0 8.0 61.0 12.0 15.0 27.0 35.0 12.0 24.0
Total Split (%) 16.7% 60.8% 12.5% 6.7% 50.8% 10.0% 12.5% 22.5% 29.2% 10.0% 20.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Max None Max
Act Effct Green (s) 16.0 69.0 84.0 4.0 57.0 69.0 11.0 23.0 31.0 8.0 20.0
Actuated g/C Ratio 0.13 0.58 0.70 0.03 0.48 0.58 0.09 0.19 0.26 0.07 0.17
v/c Ratio 1.00 1.13 0.36 0.93 1.01 0.01 1.12 0.59 0.96 0.99 0.85
Control Delay 114.4 91.8 4.6 130.0 56.3 5.4 139.3 51.9 80.1 141.3 72.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 114.4 91.8 4.6 130.0 56.3 5.4 139.3 51.9 80.1 141.3 72.4
LOS F F A F E A F D F F E
Approach Delay 82.0 59.9 94.4 92.0
Approach LOS F E F F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 130
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.13
Intersection Signal Delay: 77.8 Intersection LOS: E
Intersection Capacity Utilization 100.7% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     30: Pala Rd (SR-76) & Melrose Dr
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PM Existing + Cumulative
30: Pala Rd (SR-76) & Melrose Dr Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 500 500 500 500 400 400 200 0
Storage Lanes 1 1 2 1 2 1 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.970
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1807 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1807 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 177 11 19 9
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1330 646 1034 733
Travel Time (s) 30.2 14.7 23.5 16.7
Volume (vph) 200 2186 360 90 1614 10 300 200 348 100 200 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 211 2301 379 95 1699 11 316 211 366 105 211 53
Lane Group Flow (vph) 211 2301 379 95 1699 11 316 211 366 105 264 0
v/c Ratio 1.00 1.13 0.36 0.93 1.01 0.01 1.12 0.59 0.96 0.99 0.85
Control Delay 114.4 91.8 4.6 130.0 56.3 5.4 139.3 51.9 80.1 141.3 72.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 114.4 91.8 4.6 130.0 56.3 5.4 139.3 51.9 80.1 141.3 72.4
Queue Length 50th (ft) 166 ~1088 49 38 ~695 0 ~145 150 269 83 195
Queue Length 95th (ft) #326 #1223 92 #94 #867 8 #238 233 #465 #200 #341
Internal Link Dist (ft) 1250 566 954 653
Turn Bay Length (ft) 500 500 500 500 400 400 200
Base Capacity (vph) 211 2035 1045 102 1681 819 282 357 380 106 309
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.00 1.13 0.36 0.93 1.01 0.01 1.12 0.59 0.96 0.99 0.85

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative
30: Pala Rd (SR-76) & Melrose Dr HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1807
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1807
Volume (vph) 200 2186 360 90 1614 10 300 200 348 100 200 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 211 2301 379 95 1699 11 316 211 366 105 211 53
RTOR Reduction (vph) 0 0 59 0 0 5 0 0 14 0 8 0
Lane Group Flow (vph) 211 2301 320 95 1699 6 316 211 352 105 257 0
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Actuated Green, G (s) 16.0 69.0 80.0 4.0 57.0 65.0 11.0 23.0 31.0 8.0 20.0
Effective Green, g (s) 16.0 69.0 80.0 4.0 57.0 65.0 11.0 23.0 31.0 8.0 20.0
Actuated g/C Ratio 0.13 0.58 0.67 0.03 0.48 0.54 0.09 0.19 0.26 0.07 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 211 2035 992 102 1681 815 282 357 366 106 301
v/s Ratio Prot 0.13 c0.65 0.03 0.03 0.48 0.00 c0.10 0.11 c0.25 0.07 0.14
v/s Ratio Perm 0.20 0.00
v/c Ratio 1.00 1.13 0.32 0.93 1.01 0.01 1.12 0.59 0.96 0.99 0.85
Uniform Delay, d1 52.0 25.5 8.5 57.9 31.5 12.7 54.5 44.2 43.9 56.0 48.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 62.0 65.7 0.2 67.1 24.6 0.0 90.0 7.0 36.8 84.2 25.0
Delay (s) 114.0 91.2 8.7 124.9 56.1 12.7 144.5 51.2 80.7 140.2 73.6
Level of Service F F A F E B F D F F E
Approach Delay (s) 82.0 59.5 96.3 92.5
Approach LOS F E F F

Intersection Summary
HCM Average Control Delay 78.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 100.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative
31: Pala Rd (SR-76) & E Vista Way Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Configurations
Volume (vph) 100 2024 395 1184 70 357 80
Turn Type Prot Prot Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2
Detector Phases 7 4 3 8 2 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 13.0 59.0 14.0 60.0 27.0 27.0 20.0
Total Split (%) 10.8% 49.2% 11.7% 50.0% 22.5% 22.5% 16.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max Max
Act Effct Green (s) 9.0 55.0 10.0 56.0 23.0 23.0 16.0
Actuated g/C Ratio 0.08 0.46 0.08 0.47 0.19 0.19 0.13
v/c Ratio 0.88 1.60 1.62 1.48 1.14 0.71 0.66
Control Delay 111.0 299.5 333.5 248.1 135.1 16.5 54.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 111.0 299.5 333.5 248.1 135.1 16.5 54.6
LOS F F F F F B D
Approach Delay 292.1 269.1 76.9 54.6
Approach LOS F F E D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.63
Intersection Signal Delay: 245.9 Intersection LOS: F
Intersection Capacity Utilization 124.0% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     31: Pala Rd (SR-76) & E Vista Way

PM Existing + Cumulative
31: Pala Rd (SR-76) & E Vista Way Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 150 450 0 0 200 0 0
Storage Lanes 1 0 2 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.975 0.996 0.850 0.941
Flt Protected 0.950 0.950 0.961 0.997
Satd. Flow (prot) 1583 3451 0 3072 1855 0 0 1790 1417 0 1748 0
Flt Permitted 0.950 0.950 0.961 0.997
Satd. Flow (perm) 1583 3451 0 3072 1855 0 0 1790 1417 0 1748 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 1 320 27
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 710 526 797 552
Travel Time (s) 16.1 12.0 18.1 12.5
Volume (vph) 100 2024 400 395 1184 30 300 70 357 10 80 70
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 2131 421 416 1246 32 316 74 376 11 84 74
Lane Group Flow (vph) 105 2552 0 416 1278 0 0 390 376 0 169 0
v/c Ratio 0.88 1.60 1.62 1.48 1.14 0.71 0.66
Control Delay 111.0 299.5 333.5 248.1 135.1 16.5 54.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 111.0 299.5 333.5 248.1 135.1 16.5 54.6
Queue Length 50th (ft) 82 ~1496 ~239 ~1373 ~352 37 106
Queue Length 95th (ft) #190 #1628 #342 #1638 #547 151 #183
Internal Link Dist (ft) 630 446 717 472
Turn Bay Length (ft) 300 450 200
Base Capacity (vph) 119 1595 256 866 343 530 256
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.88 1.60 1.63 1.48 1.14 0.71 0.66

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative
31: Pala Rd (SR-76) & E Vista Way HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (prot) 1583 3452 3072 1856 1790 1417 1747
Flt Permitted 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (perm) 1583 3452 3072 1856 1790 1417 1747
Volume (vph) 100 2024 400 395 1184 30 300 70 357 10 80 70
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 2131 421 416 1246 32 316 74 376 11 84 74
RTOR Reduction (vph) 0 14 0 0 1 0 0 0 259 0 23 0
Lane Group Flow (vph) 105 2538 0 416 1277 0 0 390 117 0 146 0
Turn Type Prot Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 2
Actuated Green, G (s) 9.0 55.0 10.0 56.0 23.0 23.0 16.0
Effective Green, g (s) 9.0 55.0 10.0 56.0 23.0 23.0 16.0
Actuated g/C Ratio 0.08 0.46 0.08 0.47 0.19 0.19 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 119 1582 256 866 343 272 233
v/s Ratio Prot 0.07 c0.74 c0.14 0.69 c0.22 c0.08
v/s Ratio Perm 0.08
v/c Ratio 0.88 1.60 1.62 1.48 1.14 0.43 0.62
Uniform Delay, d1 55.0 32.5 55.0 32.0 48.5 42.7 49.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 275.1 298.5 220.1 91.1 4.9 12.0
Delay (s) 103.0 307.6 353.5 252.1 139.6 47.7 61.2
Level of Service F F F F F D E
Approach Delay (s) 299.5 277.0 94.5 61.2
Approach LOS F F F E

Intersection Summary
HCM Average Control Delay 254.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.35
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 124.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative
32: Pala Rd (SR-76) & North River Rd Timings

LOS Engineering

Lane Group EBL EBT WBT SBL SBR
Lane Configurations
Volume (vph) 200 2311 1479 245 200
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Detector Phases 7 4 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 16.0 98.0 82.0 22.0 22.0
Total Split (%) 13.3% 81.7% 68.3% 18.3% 18.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Max Max
Act Effct Green (s) 12.0 94.0 78.0 18.0 18.0
Actuated g/C Ratio 0.10 0.78 0.65 0.15 0.15
v/c Ratio 1.34 1.67 1.42 1.09 0.57
Control Delay 229.1 322.5 218.8 131.9 16.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 229.1 322.5 218.8 131.9 16.6
LOS F F F F B
Approach Delay 315.1 218.8 80.0
Approach LOS F F E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.67
Intersection Signal Delay: 258.1 Intersection LOS: F
Intersection Capacity Utilization 143.5% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     32: Pala Rd (SR-76) & North River Rd
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PM Existing + Cumulative
32: Pala Rd (SR-76) & North River Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 150 0 50 0
Storage Lanes 1 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.988 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1863 1840 0 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1863 1840 0 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 8 183
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 1356 1400 1286
Travel Time (s) 30.8 31.8 29.2
Volume (vph) 200 2311 1479 143 245 200
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 211 2433 1557 151 258 211
Lane Group Flow (vph) 211 2433 1708 0 258 211
v/c Ratio 1.34 1.67 1.42 1.09 0.57
Control Delay 229.1 322.5 218.8 131.9 16.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 229.1 322.5 218.8 131.9 16.6
Queue Length 50th (ft) ~213 ~2745 ~1799 ~224 19
Queue Length 95th (ft) #369 #2997 #2067 #394 97
Internal Link Dist (ft) 1276 1320 1206
Turn Bay Length (ft) 150 50
Base Capacity (vph) 158 1459 1199 237 368
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.34 1.67 1.42 1.09 0.57

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative
32: Pala Rd (SR-76) & North River Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1841 1583 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1841 1583 1417
Volume (vph) 200 2311 1479 143 245 200
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 211 2433 1557 151 258 211
RTOR Reduction (vph) 0 0 3 0 0 156
Lane Group Flow (vph) 211 2433 1705 0 258 55
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 12.0 94.0 78.0 18.0 18.0
Effective Green, g (s) 12.0 94.0 78.0 18.0 18.0
Actuated g/C Ratio 0.10 0.78 0.65 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 158 1459 1197 237 213
v/s Ratio Prot 0.13 c1.31 0.93 c0.16
v/s Ratio Perm 0.04
v/c Ratio 1.34 1.67 1.42 1.09 0.26
Uniform Delay, d1 54.0 13.0 21.0 51.0 45.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 187.5 303.5 196.0 84.1 2.9
Delay (s) 241.5 316.5 217.0 135.1 48.1
Level of Service F F F F D
Approach Delay (s) 310.5 217.0 95.9
Approach LOS F F F

Intersection Summary
HCM Average Control Delay 256.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.57
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 143.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative
33: Pala Rd (SR-76) & Olive Hill Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 150 2207 247 1522 147 200 348 148 200
Turn Type Prot Prot Perm Perm Split
Protected Phases 7 4 3 8 2 6 6
Permitted Phases 8 2
Detector Phases 7 4 3 8 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 16.0 60.0 16.0 60.0 60.0 23.0 23.0 21.0 21.0
Total Split (%) 13.3% 50.0% 13.3% 50.0% 50.0% 19.2% 19.2% 17.5% 17.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Max Max Max Max
Act Effct Green (s) 12.0 56.0 12.0 56.0 56.0 19.0 19.0 17.0 17.0
Actuated g/C Ratio 0.10 0.47 0.10 0.47 0.47 0.16 0.16 0.14 0.14
v/c Ratio 1.00 1.55 1.65 0.97 0.22 1.09 0.92 0.70 1.11
Control Delay 126.0 276.2 351.3 47.6 8.7 126.2 50.5 66.3 134.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 126.0 276.2 351.3 47.6 8.7 126.2 50.5 66.3 134.2
LOS F F F D A F D E F
Approach Delay 267.4 83.8 85.6 110.7
Approach LOS F F F F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.65
Intersection Signal Delay: 170.7 Intersection LOS: F
Intersection Capacity Utilization 127.5% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     33: Pala Rd (SR-76) & Olive Hill Rd

PM Existing + Cumulative
33: Pala Rd (SR-76) & Olive Hill Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 200 0 150 150 0
Storage Lanes 1 0 1 1 0 1 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.988 0.850 0.850 0.957
Flt Protected 0.950 0.950 0.984 0.950
Satd. Flow (prot) 1583 3497 0 1583 3539 1417 0 1833 1417 1583 1783 0
Flt Permitted 0.950 0.950 0.984 0.950
Satd. Flow (perm) 1583 3497 0 1583 3539 1417 0 1833 1417 1583 1783 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 93 207 14
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 585 663 961 1186
Travel Time (s) 13.3 15.1 21.8 27.0
Volume (vph) 150 2207 200 247 1522 147 100 200 348 148 200 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 2323 211 260 1602 155 105 211 366 156 211 84
Lane Group Flow (vph) 158 2534 0 260 1602 155 0 316 366 156 295 0
v/c Ratio 1.00 1.55 1.65 0.97 0.22 1.09 0.92 0.70 1.11
Control Delay 126.0 276.2 351.3 47.6 8.7 126.2 50.5 66.3 134.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 126.0 276.2 351.3 47.6 8.7 126.2 50.5 66.3 134.2
Queue Length 50th (ft) 124 ~1465 ~292 621 26 ~275 130 117 ~253
Queue Length 95th (ft) #266 #1598 #461 #798 67 #456 #316 #209 #433
Internal Link Dist (ft) 505 583 881 1106
Turn Bay Length (ft) 250 250 200 150 150
Base Capacity (vph) 158 1638 158 1652 711 290 399 224 265
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.00 1.55 1.65 0.97 0.22 1.09 0.92 0.70 1.11

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative
33: Pala Rd (SR-76) & Olive Hill Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 1.00
Satd. Flow (prot) 1583 3495 1583 3539 1417 1832 1417 1583 1783
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 1.00
Satd. Flow (perm) 1583 3495 1583 3539 1417 1832 1417 1583 1783
Volume (vph) 150 2207 200 247 1522 147 100 200 348 148 200 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 2323 211 260 1602 155 105 211 366 156 211 84
RTOR Reduction (vph) 0 6 0 0 0 50 0 0 174 0 12 0
Lane Group Flow (vph) 158 2528 0 260 1602 105 0 316 192 156 283 0
Turn Type Prot Prot Perm Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 2
Actuated Green, G (s) 12.0 56.0 12.0 56.0 56.0 19.0 19.0 17.0 17.0
Effective Green, g (s) 12.0 56.0 12.0 56.0 56.0 19.0 19.0 17.0 17.0
Actuated g/C Ratio 0.10 0.47 0.10 0.47 0.47 0.16 0.16 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 158 1631 158 1652 661 290 224 224 253
v/s Ratio Prot 0.10 c0.72 c0.16 0.45 c0.17 0.10 c0.16
v/s Ratio Perm 0.07 0.14
v/c Ratio 1.00 1.55 1.65 0.97 0.16 1.09 0.86 0.70 1.12
Uniform Delay, d1 54.0 32.0 54.0 31.2 18.4 50.5 49.2 49.0 51.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 71.6 250.6 317.1 15.4 0.1 78.9 32.0 16.5 92.2
Delay (s) 125.6 282.6 371.1 46.5 18.6 129.4 81.2 65.5 143.7
Level of Service F F F D B F F E F
Approach Delay (s) 273.4 86.2 103.5 116.6
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 176.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.41
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 127.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 1000 1745 1363 213 282 550
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 44.0 98.0 54.0 54.0 22.0 44.0
Total Split (%) 36.7% 81.7% 45.0% 45.0% 18.3% 36.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 40.0 94.0 50.0 50.0 18.0 62.0
Actuated g/C Ratio 0.33 0.78 0.42 0.42 0.15 0.52
v/c Ratio 1.03 1.26 0.97 0.32 0.64 0.45
Control Delay 75.2 140.3 52.5 5.7 55.2 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 75.2 140.3 52.5 5.7 55.2 19.7
LOS E F D A E B
Approach Delay 116.6 46.2 31.7
Approach LOS F D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.26
Intersection Signal Delay: 81.4 Intersection LOS: F
Intersection Capacity Utilization 107.5% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd
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PM Existing + Cumulative
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 500 300 500 0
Storage Lanes 2 1 2 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 1863 3539 1417 3072 2493
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 1863 3539 1417 3072 2493
Right Turn on Red Yes No
Satd. Flow (RTOR) 198
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 565 451 1333
Travel Time (s) 12.8 10.3 30.3
Volume (vph) 1000 1745 1363 213 282 550
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 1837 1435 224 297 579
Lane Group Flow (vph) 1053 1837 1435 224 297 579
v/c Ratio 1.03 1.26 0.97 0.32 0.64 0.45
Control Delay 75.2 140.3 52.5 5.7 55.2 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 75.2 140.3 52.5 5.7 55.2 19.7
Queue Length 50th (ft) ~449 ~1785 564 12 112 154
Queue Length 95th (ft) #580 #2049 #730 61 161 206
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 1024 1459 1475 706 461 1288
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.03 1.26 0.97 0.32 0.64 0.45

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 3539 1417 3072 2493
Volume (vph) 1000 1745 1363 213 282 550
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 1837 1435 224 297 579
RTOR Reduction (vph) 0 0 0 116 0 0
Lane Group Flow (vph) 1053 1837 1435 109 297 579
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 40.0 94.0 50.0 50.0 18.0 58.0
Effective Green, g (s) 40.0 94.0 50.0 50.0 18.0 58.0
Actuated g/C Ratio 0.33 0.78 0.42 0.42 0.15 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1024 1459 1475 590 461 1288
v/s Ratio Prot 0.34 c0.99 0.41 c0.10 0.15
v/s Ratio Perm 0.08 0.08
v/c Ratio 1.03 1.26 0.97 0.18 0.64 0.45
Uniform Delay, d1 40.0 13.0 34.3 22.1 48.0 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 35.6 122.3 17.3 0.2 6.8 0.3
Delay (s) 75.6 135.3 51.6 22.3 54.8 20.7
Level of Service E F D C D C
Approach Delay (s) 113.5 47.6 32.3
Approach LOS F D C

Intersection Summary
HCM Average Control Delay 80.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 107.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative
35: Reche Rd & Live Oak Park Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 50 466 511 43 46 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 53 491 538 45 48 53
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 583 1156 561
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 583 1156 561
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 95 76 90
cM capacity (veh/h) 991 206 527

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 53 491 583 101
Volume Left 53 0 0 48
Volume Right 0 0 45 53
cSH 991 1700 1700 302
Volume to Capacity 0.05 0.29 0.34 0.34
Queue Length 95th (ft) 4 0 0 36
Control Delay (s) 8.8 0.0 0.0 22.8
Lane LOS A C
Approach Delay (s) 0.9 0.0 22.8
Approach LOS C

Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 49.1% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Cumulative
36: Reche Rd & Green Canyon Norte Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBT
Lane Configurations
Volume (vph) 10 411 84 566 120 10 0
Turn Type Prot Prot Split
Protected Phases 7 4 3 8 2 2 6
Permitted Phases
Detector Phases 7 4 3 8 2 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 8.0 34.0 13.0 39.0 23.0 23.0 20.0
Total Split (%) 8.9% 37.8% 14.4% 43.3% 25.6% 25.6% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max None
Act Effct Green (s) 4.2 21.8 8.0 29.9 20.4 20.4 6.4
Actuated g/C Ratio 0.06 0.34 0.12 0.47 0.32 0.32 0.09
v/c Ratio 0.12 0.77 0.46 0.70 0.25 0.18 0.17
Control Delay 40.3 29.0 39.2 19.4 24.1 8.5 21.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.3 29.0 39.2 19.4 24.1 8.5 21.2
LOS D C D B C A C
Approach Delay 29.2 21.9 17.1 21.2
Approach LOS C C B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 63.8
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 23.6 Intersection LOS: C
Intersection Capacity Utilization 57.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     36: Reche Rd & Green Canyon Norte
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PM Existing + Cumulative
36: Reche Rd & Green Canyon Norte Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 150 0 150 0 150 0 0 0
Storage Lanes 1 0 1 0 1 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.984 0.997 0.866 0.906
Flt Protected 0.950 0.950 0.950 0.985
Satd. Flow (prot) 1583 1833 0 1583 1857 0 1583 1613 0 0 1662 0
Flt Permitted 0.950 0.950 0.950 0.985
Satd. Flow (perm) 1583 1833 0 1583 1857 0 1583 1613 0 0 1662 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 1 91 21
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 973 4892 1501 1367
Travel Time (s) 22.1 111.2 34.1 31.1
Volume (vph) 10 411 50 84 566 11 120 10 86 9 0 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 433 53 88 596 12 126 11 91 9 0 21
Lane Group Flow (vph) 11 486 0 88 608 0 126 102 0 0 30 0
v/c Ratio 0.12 0.77 0.46 0.70 0.25 0.18 0.17
Control Delay 40.3 29.0 39.2 19.4 24.1 8.5 21.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.3 29.0 39.2 19.4 24.1 8.5 21.2
Queue Length 50th (ft) 4 153 30 132 34 3 3
Queue Length 95th (ft) 22 321 90 391 103 42 29
Internal Link Dist (ft) 893 4812 1421 1287
Turn Bay Length (ft) 150 150 150
Base Capacity (vph) 95 786 220 984 507 578 360
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.62 0.40 0.62 0.25 0.18 0.08

Intersection Summary
Area Type: Other

PM Existing + Cumulative
36: Reche Rd & Green Canyon Norte HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.87 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1583 1832 1583 1857 1583 1613 1662
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (perm) 1583 1832 1583 1857 1583 1613 1662
Volume (vph) 10 411 50 84 566 11 120 10 86 9 0 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 433 53 88 596 12 126 11 91 9 0 21
RTOR Reduction (vph) 0 5 0 0 1 0 0 64 0 0 20 0
Lane Group Flow (vph) 11 481 0 88 607 0 126 38 0 0 10 0
Turn Type Prot Prot Split Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases
Actuated Green, G (s) 0.6 24.2 6.3 29.9 20.4 20.4 2.4
Effective Green, g (s) 0.6 24.2 6.3 29.9 20.4 20.4 2.4
Actuated g/C Ratio 0.01 0.35 0.09 0.43 0.29 0.29 0.03
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 14 640 144 801 466 475 58
v/s Ratio Prot 0.01 0.26 c0.06 c0.33 c0.08 0.02 c0.01
v/s Ratio Perm
v/c Ratio 0.79 0.75 0.61 0.76 0.27 0.08 0.17
Uniform Delay, d1 34.3 19.9 30.3 16.6 18.7 17.7 32.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 130.6 5.0 7.5 4.1 1.4 0.3 1.4
Delay (s) 164.9 24.9 37.8 20.8 20.2 18.0 33.9
Level of Service F C D C C B C
Approach Delay (s) 28.0 22.9 19.2 33.9
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 24.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 69.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative
37: Pala Rd (SR-76) & Pala Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBT SBR
Lane Configurations
Volume (vph) 243 513 50 664 13 20 30 185
Turn Type Prot Prot Split Perm
Protected Phases 7 4 3 8 2 2 6
Permitted Phases 6
Detector Phases 7 4 3 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 22.0 56.0 13.0 47.0 21.0 21.0 20.0 20.0
Total Split (%) 20.0% 50.9% 11.8% 42.7% 19.1% 19.1% 18.2% 18.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max None None
Act Effct Green (s) 18.0 55.1 7.9 43.1 17.0 17.0 8.9 8.9
Actuated g/C Ratio 0.17 0.53 0.08 0.42 0.17 0.17 0.09 0.09
v/c Ratio 0.92 0.31 0.44 0.94 0.05 0.11 0.34 0.65
Control Delay 81.3 14.8 57.7 51.5 38.3 29.0 49.7 17.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.3 14.8 57.7 51.5 38.3 29.0 49.7 17.1
LOS F B E D D C D B
Approach Delay 35.1 51.9 31.9 24.1
Approach LOS D D C C

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 103
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 40.5 Intersection LOS: D
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     37: Pala Rd (SR-76) & Pala Mission Rd

PM Existing + Cumulative
37: Pala Rd (SR-76) & Pala Mission Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 0 200 0 0 50
Storage Lanes 1 0 1 0 1 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.989 0.993 0.948 0.850
Flt Protected 0.950 0.950 0.950 0.981
Satd. Flow (prot) 1583 3500 0 1583 1850 0 1583 1766 0 0 1827 1417
Flt Permitted 0.950 0.950 0.950 0.981
Satd. Flow (perm) 1583 3500 0 1583 1850 0 1583 1766 0 0 1827 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 2 11 195
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 941 1076 1007 1565
Travel Time (s) 21.4 24.5 22.9 35.6
Volume (vph) 243 513 39 50 664 30 13 20 10 20 30 185
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 256 540 41 53 699 32 14 21 11 21 32 195
Lane Group Flow (vph) 256 581 0 53 731 0 14 32 0 0 53 195
v/c Ratio 0.92 0.31 0.44 0.94 0.05 0.11 0.34 0.65
Control Delay 81.3 14.8 57.7 51.5 38.3 29.0 49.7 17.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.3 14.8 57.7 51.5 38.3 29.0 49.7 17.1
Queue Length 50th (ft) 166 110 33 446 8 12 33 0
Queue Length 95th (ft) #341 166 77 #757 27 41 72 66
Internal Link Dist (ft) 861 996 927 1485
Turn Bay Length (ft) 250 250 200 50
Base Capacity (vph) 277 1879 135 775 261 301 266 373
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.31 0.39 0.94 0.05 0.11 0.20 0.52

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative
37: Pala Rd (SR-76) & Pala Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1583 3502 1583 1851 1583 1767 1827 1417
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 1583 3502 1583 1851 1583 1767 1827 1417
Volume (vph) 243 513 39 50 664 30 13 20 10 20 30 185
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 256 540 41 53 699 32 14 21 11 21 32 195
RTOR Reduction (vph) 0 5 0 0 1 0 0 9 0 0 0 178
Lane Group Flow (vph) 256 576 0 53 730 0 14 23 0 0 53 17
Turn Type Prot Prot Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 6
Actuated Green, G (s) 18.0 55.1 6.8 43.9 17.0 17.0 8.9 8.9
Effective Green, g (s) 18.0 55.1 6.8 43.9 17.0 17.0 8.9 8.9
Actuated g/C Ratio 0.17 0.53 0.07 0.42 0.16 0.16 0.09 0.09
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 275 1859 104 783 259 289 157 121
v/s Ratio Prot c0.16 0.16 0.03 c0.39 0.01 c0.01 c0.03
v/s Ratio Perm 0.01
v/c Ratio 0.93 0.31 0.51 0.93 0.05 0.08 0.34 0.14
Uniform Delay, d1 42.3 13.7 46.9 28.5 36.6 36.8 44.7 43.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.2 0.1 3.9 17.7 0.4 0.5 1.3 0.5
Delay (s) 78.5 13.8 50.8 46.3 37.0 37.3 46.0 44.4
Level of Service E B D D D D D D
Approach Delay (s) 33.6 46.6 37.2 44.8
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 40.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 103.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Appendix O 
 
Existing + Cumulative + Project Intersection Level of Service Calculations 
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AM Existing + Cumulative + Project
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 9 1237 1969 44 91 33
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 9 1302 2073 46 96 35
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2119 3417 2096
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2119 3417 2096
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 0 47
cM capacity (veh/h) 257 8 66

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 9 1302 2119 131
Volume Left 9 0 0 96
Volume Right 0 0 46 35
cSH 257 1700 1700 10
Volume to Capacity 0.04 0.77 1.25 12.96
Queue Length 95th (ft) 3 0 0 Err
Control Delay (s) 19.5 0.0 0.0 Err
Lane LOS C F
Approach Delay (s) 0.1 0.0 Err
Approach LOS F

Intersection Summary
Average Delay 366.6
Intersection Capacity Utilization 120.8% ICU Level of Service H
Analysis Period (min) 15

AM Existing + Cumulative + Project
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 151 1185 1330 49 80 139
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 21.0 99.0 78.0 78.0 21.0 21.0
Total Split (%) 17.5% 82.5% 65.0% 65.0% 17.5% 17.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 14.9 93.1 74.2 74.2 11.2 11.2
Actuated g/C Ratio 0.13 0.83 0.66 0.66 0.10 0.10
v/c Ratio 0.76 0.81 1.14 0.06 0.53 0.53
Control Delay 70.4 11.2 93.9 7.7 61.0 15.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.4 11.2 93.9 7.7 61.0 15.2
LOS E B F A E B
Approach Delay 17.9 90.8 31.9
Approach LOS B F C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 112.3
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.14
Intersection Signal Delay: 53.2 Intersection LOS: D
Intersection Capacity Utilization 94.3% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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AM Existing + Cumulative + Project
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 450 20 0 180
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1863 1863 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1863 1863 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 5 146
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3191 8309 1271
Travel Time (s) 72.5 188.8 28.9
Volume (vph) 151 1185 1330 49 80 139
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 159 1247 1400 52 84 146
Lane Group Flow (vph) 159 1247 1400 52 84 146
v/c Ratio 0.76 0.81 1.14 0.06 0.53 0.53
Control Delay 70.4 11.2 93.9 7.7 61.0 15.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.4 11.2 93.9 7.7 61.0 15.2
Queue Length 50th (ft) 112 352 ~1223 12 60 0
Queue Length 95th (ft) #213 736 #1580 29 112 60
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 236 1549 1231 938 228 329
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.81 1.14 0.06 0.37 0.44

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1583 1417
Volume (vph) 151 1185 1330 49 80 139
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 159 1247 1400 52 84 146
RTOR Reduction (vph) 0 0 0 2 0 131
Lane Group Flow (vph) 159 1247 1400 50 84 15
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 14.9 93.1 74.2 74.2 11.2 11.2
Effective Green, g (s) 14.9 93.1 74.2 74.2 11.2 11.2
Actuated g/C Ratio 0.13 0.83 0.66 0.66 0.10 0.10
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 210 1544 1231 936 158 141
v/s Ratio Prot 0.10 c0.67 c0.75 c0.05
v/s Ratio Perm 0.04 0.01
v/c Ratio 0.76 0.81 1.14 0.05 0.53 0.10
Uniform Delay, d1 47.0 5.0 19.0 6.7 48.1 46.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 3.2 72.2 0.0 3.4 0.3
Delay (s) 61.4 8.2 91.2 6.7 51.5 46.3
Level of Service E A F A D D
Approach Delay (s) 14.2 88.2 48.2
Approach LOS B F D

Intersection Summary
HCM Average Control Delay 51.5 HCM Level of Service D
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 112.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 94.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 2 1056 1587 2 8 16
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 1112 1671 2 8 17
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1673 2787 1672
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1673 2787 1672
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 59 86
cM capacity (veh/h) 383 21 118

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 2 1112 1673 25
Volume Left 2 0 0 8
Volume Right 0 0 2 17
cSH 383 1700 1700 46
Volume to Capacity 0.01 0.65 0.98 0.55
Queue Length 95th (ft) 0 0 0 51
Control Delay (s) 14.4 0.0 0.0 154.9
Lane LOS B F
Approach Delay (s) 0.0 0.0 154.9
Approach LOS F

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 93.6% ICU Level of Service F
Analysis Period (min) 15

AM Existing + Cumulative + Project
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT SBT
Lane Configurations
Volume (vph) 94 700 82 1130 122 207 227
Turn Type Prot Prot custom
Protected Phases 7 4 3 8 1 2 6
Permitted Phases 8
Detector Phases 7 4 3 8 1 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 9.0 29.0 8.0 28.0 20.0 31.0 32.0
Total Split (%) 7.5% 24.2% 6.7% 23.3% 16.7% 25.8% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min
Act Effct Green (s) 5.0 25.0 4.0 24.0 33.6 27.0 28.0
Actuated g/C Ratio 0.05 0.23 0.04 0.22 0.31 0.25 0.26
v/c Ratio 1.38 1.11 1.48 1.53 0.27 1.62 1.73
Control Delay 274.7 106.5 326.5 278.9 15.7 318.6 363.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 274.7 106.5 326.5 278.9 15.7 318.6 363.3
LOS F F F F B F F
Approach Delay 123.3 257.8 318.6 363.3
Approach LOS F F F F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 109.6
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.73
Intersection Signal Delay: 256.3 Intersection LOS: F
Intersection Capacity Utilization 106.5% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395
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AM Existing + Cumulative + Project
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 330 0 150 150 0 0 0 0
Storage Lanes 1 0 1 1 0 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.974 0.850 0.962 0.978
Flt Protected 0.950 0.950 0.980 0.974
Satd. Flow (prot) 1583 3447 0 1583 3539 1417 0 1756 0 0 1774 0
Flt Permitted 0.950 0.950 0.980 0.974
Satd. Flow (perm) 1583 3447 0 1583 3539 1417 0 1756 0 0 1774 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18 68 15 8
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 652 462 899 4464
Travel Time (s) 14.8 10.5 20.4 101.5
Volume (vph) 94 700 145 82 1130 122 284 207 192 400 227 125
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 99 737 153 86 1189 128 299 218 202 421 239 132
Lane Group Flow (vph) 99 890 0 86 1189 128 0 719 0 0 792 0
v/c Ratio 1.38 1.11 1.48 1.53 0.27 1.62 1.73
Control Delay 274.7 106.5 326.5 278.9 15.7 318.6 363.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 274.7 106.5 326.5 278.9 15.7 318.6 363.3
Queue Length 50th (ft) ~92 ~374 ~84 ~618 31 ~728 ~830
Queue Length 95th (ft) #203 #505 #187 #756 79 #964 #1072
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 72 800 58 775 518 444 459
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 1.38 1.11 1.48 1.53 0.25 1.62 1.73

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.85 0.96 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (prot) 1583 3448 1583 3539 1417 1756 1774
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (perm) 1583 3448 1583 3539 1417 1756 1774
Volume (vph) 94 700 145 82 1130 122 284 207 192 400 227 125
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 99 737 153 86 1189 128 299 218 202 421 239 132
RTOR Reduction (vph) 0 14 0 0 0 50 0 11 0 0 6 0
Lane Group Flow (vph) 99 876 0 86 1189 78 0 708 0 0 786 0
Turn Type Prot Prot custom Split Split
Protected Phases 7 4 3 8 1 2 2 6 6
Permitted Phases 8
Actuated Green, G (s) 5.0 25.0 4.0 24.0 29.6 27.0 28.0
Effective Green, g (s) 5.0 25.0 4.0 24.0 29.6 27.0 28.0
Actuated g/C Ratio 0.05 0.23 0.04 0.22 0.27 0.25 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 72 786 58 775 434 433 453
v/s Ratio Prot 0.06 c0.25 0.05 c0.34 c0.01 c0.40 c0.44
v/s Ratio Perm 0.05
v/c Ratio 1.38 1.11 1.48 1.53 0.18 1.63 1.74
Uniform Delay, d1 52.3 42.3 52.8 42.8 30.7 41.3 40.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 234.7 68.4 288.9 246.9 0.2 295.8 340.0
Delay (s) 287.0 110.7 341.7 289.7 30.9 337.1 380.8
Level of Service F F F F C F F
Approach Delay (s) 128.3 269.3 337.1 380.8
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 268.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.48
Actuated Cycle Length (s) 109.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 106.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project
5: Dulin Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 12 6 1046 10 9 442
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 13 6 1101 11 9 465
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 13
Median type None
Median storage veh)
Upstream signal (ft) 899
pX, platoon unblocked
vC, conflicting volume 1591 1106 1112
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1591 1106 1112
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 89 98 98
cM capacity (veh/h) 116 256 628

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 19 1112 475
Volume Left 13 0 9
Volume Right 6 11 0
cSH 175 1700 628
Volume to Capacity 0.11 0.65 0.02
Queue Length 95th (ft) 9 0 1
Control Delay (s) 32.9 0.0 0.4
Lane LOS D A
Approach Delay (s) 32.9 0.0 0.4
Approach LOS D

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15

AM Existing + Cumulative + Project
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR
Lane Configurations
Volume (vph) 950 350 400 800 1 570
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Detector Phases 4 4 3 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 56.0 56.0 29.0 85.0 35.0 35.0
Total Split (%) 46.7% 46.7% 24.2% 70.8% 29.2% 29.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 52.0 52.0 25.0 81.0 31.0 31.0
Actuated g/C Ratio 0.43 0.43 0.21 0.68 0.26 0.26
v/c Ratio 1.24 0.50 1.28 0.67 0.32 1.14
Control Delay 149.6 12.2 174.3 24.1 38.3 111.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 149.6 12.2 174.3 24.1 38.3 111.9
LOS F B F C D F
Approach Delay 112.7 74.2 97.5
Approach LOS F E F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 40 (33%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.28
Intersection Signal Delay: 94.9 Intersection LOS: F
Intersection Capacity Utilization 106.3% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps
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AM Existing + Cumulative + Project
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 500 0 0 0 0 900
Storage Lanes 0 1 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.953
Satd. Flow (prot) 0 1863 1417 1583 1863 0 0 0 0 0 1775 1417
Flt Permitted 0.950 0.953
Satd. Flow (perm) 0 1863 1417 1583 1863 0 0 0 0 0 1775 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 214 214
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 654 1271 961 1209
Travel Time (s) 14.9 28.9 21.8 27.5
Volume (vph) 0 950 350 400 800 0 0 0 0 138 1 570
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1000 368 421 842 0 0 0 0 145 1 600
Lane Group Flow (vph) 0 1000 368 421 842 0 0 0 0 0 146 600
v/c Ratio 1.24 0.50 1.28 0.67 0.32 1.14
Control Delay 149.6 12.2 174.3 24.1 38.3 111.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 149.6 12.2 174.3 24.1 38.3 111.9
Queue Length 50th (ft) ~961 77 ~410 642 92 ~414
Queue Length 95th (ft) #1214 166 m#334 m571 152 #642
Internal Link Dist (ft) 574 1191 881 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 807 735 330 1258 459 525
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.24 0.50 1.28 0.67 0.32 1.14

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

AM Existing + Cumulative + Project
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1417 1583 1863 1775 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1417 1583 1863 1775 1417
Volume (vph) 0 950 350 400 800 0 0 0 0 138 1 570
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1000 368 421 842 0 0 0 0 145 1 600
RTOR Reduction (vph) 0 0 121 0 0 0 0 0 0 0 0 159
Lane Group Flow (vph) 0 1000 247 421 842 0 0 0 0 0 146 441
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 52.0 52.0 25.0 81.0 31.0 31.0
Effective Green, g (s) 52.0 52.0 25.0 81.0 31.0 31.0
Actuated g/C Ratio 0.43 0.43 0.21 0.68 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 807 614 330 1258 459 366
v/s Ratio Prot c0.54 c0.27 0.45
v/s Ratio Perm 0.17 0.08 c0.31
v/c Ratio 1.24 0.40 1.28 0.67 0.32 1.21
Uniform Delay, d1 34.0 23.3 47.5 11.6 36.0 44.5
Progression Factor 1.00 1.00 1.31 1.98 1.00 1.00
Incremental Delay, d2 118.1 0.4 126.3 0.1 1.8 115.6
Delay (s) 152.1 23.8 188.4 23.0 37.8 160.1
Level of Service F C F C D F
Approach Delay (s) 117.6 78.1 0.0 136.2
Approach LOS F E A F

Intersection Summary
HCM Average Control Delay 107.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 106.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBT NBR
Lane Configurations
Volume (vph) 500 600 950 139 0 340
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2
Detector Phases 7 4 8 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 37.0 97.0 60.0 60.0 23.0 23.0
Total Split (%) 30.8% 80.8% 50.0% 50.0% 19.2% 19.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 33.0 93.0 56.0 56.0 19.0 19.0
Actuated g/C Ratio 0.28 0.78 0.47 0.47 0.16 0.16
v/c Ratio 1.21 0.44 1.15 0.22 1.04 0.68
Control Delay 143.4 14.2 112.1 16.6 114.5 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 143.4 14.2 112.1 16.6 114.5 11.9
LOS F B F B F B
Approach Delay 72.9 100.0 58.0
Approach LOS E F E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.21
Intersection Signal Delay: 80.1 Intersection LOS: F
Intersection Capacity Utilization 106.3% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

AM Existing + Cumulative + Project
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 1 0 0 1 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1863 0 0 1863 1417 0 1770 1417 0 0 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1863 0 0 1863 1417 0 1770 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 358
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 500 600 0 0 950 139 277 0 340 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 526 632 0 0 1000 146 292 0 358 0 0 0
Lane Group Flow (vph) 526 632 0 0 1000 146 0 292 358 0 0 0
v/c Ratio 1.21 0.44 1.15 0.22 1.04 0.68
Control Delay 143.4 14.2 112.1 16.6 114.5 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 143.4 14.2 112.1 16.6 114.5 11.9
Queue Length 50th (ft) ~485 352 ~911 53 ~245 0
Queue Length 95th (ft) m#374 m303 #1164 97 #420 94
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 435 1444 869 675 280 526
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.21 0.44 1.15 0.22 1.04 0.68

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Existing + Cumulative + Project
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1770 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1770 1417
Volume (vph) 500 600 0 0 950 139 277 0 340 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 526 632 0 0 1000 146 292 0 358 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 13 0 0 301 0 0 0
Lane Group Flow (vph) 526 632 0 0 1000 133 0 292 57 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 33.0 93.0 56.0 56.0 19.0 19.0
Effective Green, g (s) 33.0 93.0 56.0 56.0 19.0 19.0
Actuated g/C Ratio 0.28 0.78 0.47 0.47 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 435 1444 869 661 280 224
v/s Ratio Prot c0.33 0.34 c0.54
v/s Ratio Perm 0.09 0.17 0.04
v/c Ratio 1.21 0.44 1.15 0.20 1.04 0.25
Uniform Delay, d1 43.5 4.6 32.0 18.8 50.5 44.3
Progression Factor 1.31 2.99 1.00 1.00 1.00 1.00
Incremental Delay, d2 96.2 0.0 81.1 0.2 65.4 2.7
Delay (s) 153.2 13.8 113.1 19.0 115.9 47.0
Level of Service F B F B F D
Approach Delay (s) 77.1 101.1 77.9 0.0
Approach LOS E F E A

Intersection Summary
HCM Average Control Delay 86.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 106.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project
8: Pala Rd (SR-76) & Pankey Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 140 670 154 195 920 77 110 256 168 26 187 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 147 705 162 205 968 81 116 269 177 27 197 63
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1049 867 2662 2541 786 2812 2582 1009
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1049 867 2662 2541 786 2812 2582 1009
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 78 74 0 0 55 0 0 78
cM capacity (veh/h) 663 776 0 15 392 0 15 292

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 1015 1255 562 287
Volume Left 147 205 116 27
Volume Right 162 81 177 63
cSH 663 776 0 0
Volume to Capacity 0.22 0.26 Err Err
Queue Length 95th (ft) 21 27 Err Err
Control Delay (s) 6.4 8.4 Err Err
Lane LOS A A F F
Approach Delay (s) 6.4 8.4 Err Err
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 143.5% ICU Level of Service H
Analysis Period (min) 15
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AM Existing + Cumulative + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR ø2 ø3
Lane Configurations
Volume (vph) 452 440 800 80 70 0 390
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 6 6 2 3
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 21.0 42.0 29.0 29.0 20.0 20.0 20.0 20.0 8.0
Total Split (%) 23.3% 46.7% 32.2% 32.2% 22.2% 22.2% 22.2% 22% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min None
Act Effct Green (s) 14.6 39.5 20.9 20.9 9.1 9.1 9.1
Actuated g/C Ratio 0.22 0.59 0.31 0.31 0.14 0.14 0.14
v/c Ratio 0.71 0.22 0.76 0.17 0.36 0.29 0.30
Control Delay 31.6 6.7 26.2 5.7 33.2 1.0 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.6 6.7 26.2 5.7 33.2 1.0 1.1
LOS C A C A C A A
Approach Delay 19.3 24.4 6.0
Approach LOS B C A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 66.6
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 18.6 Intersection LOS: B
Intersection Capacity Utilization 52.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     9: Pala Rd (SR-76) & Horse Ranch Creek Rd

AM Existing + Cumulative + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 250 0 0 150 150
Storage Lanes 2 0 1 1 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1441 1346
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1441 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 84 594 594
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2833 5160 734 1509
Travel Time (s) 64.4 117.3 16.7 34.3
Volume (vph) 452 440 0 0 800 80 0 0 0 70 0 390
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 476 463 0 0 842 84 0 0 0 74 0 411
Lane Group Flow (vph) 476 463 0 0 842 84 0 0 0 74 203 208
v/c Ratio 0.71 0.22 0.76 0.17 0.36 0.29 0.30
Control Delay 31.6 6.7 26.2 5.7 33.2 1.0 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.6 6.7 26.2 5.7 33.2 1.0 1.1
Queue Length 50th (ft) 96 39 164 0 31 0 0
Queue Length 95th (ft) 159 71 252 29 72 0 0
Internal Link Dist (ft) 2753 5080 654 1429
Turn Bay Length (ft) 250 250 150 150
Base Capacity (vph) 767 2172 1264 560 332 781 760
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.21 0.67 0.15 0.22 0.26 0.27

Intersection Summary
Area Type: Other
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AM Existing + Cumulative + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.85 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1441 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1441 1346
Volume (vph) 452 440 0 0 800 80 0 0 0 70 0 390
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 476 463 0 0 842 84 0 0 0 74 0 411
RTOR Reduction (vph) 0 0 0 0 0 57 0 0 0 0 175 179
Lane Group Flow (vph) 476 463 0 0 842 27 0 0 0 74 28 29
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 6
Actuated Green, G (s) 14.6 39.5 20.9 20.9 9.1 9.1 9.1
Effective Green, g (s) 14.6 39.5 20.9 20.9 9.1 9.1 9.1
Actuated g/C Ratio 0.22 0.60 0.32 0.32 0.14 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 678 2112 1117 447 207 198 185
v/s Ratio Prot c0.15 0.13 c0.24 c0.05 0.02
v/s Ratio Perm 0.02 0.02
v/c Ratio 0.70 0.22 0.75 0.06 0.36 0.14 0.15
Uniform Delay, d1 23.8 6.2 20.3 15.8 25.9 25.1 25.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 0.1 2.9 0.1 1.1 0.3 0.4
Delay (s) 27.1 6.2 23.3 15.9 27.0 25.4 25.6
Level of Service C A C B C C C
Approach Delay (s) 16.8 22.6 0.0 25.7
Approach LOS B C A C

Intersection Summary
HCM Average Control Delay 20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 66.2 Sum of lost time (s) 21.6
Intersection Capacity Utilization 52.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 32 1071 552 33 80 140
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 34 1127 581 35 84 147
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 616 1793 598
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 616 1793 598
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 2 71
cM capacity (veh/h) 964 86 502

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 1161 616 232
Volume Left 34 0 84
Volume Right 0 35 147
cSH 964 1700 181
Volume to Capacity 0.03 0.36 1.28
Queue Length 95th (ft) 3 0 325
Control Delay (s) 1.2 0.0 211.4
Lane LOS A F
Approach Delay (s) 1.2 0.0 211.4
Approach LOS F

Intersection Summary
Average Delay 25.0
Intersection Capacity Utilization 103.4% ICU Level of Service G
Analysis Period (min) 15
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AM Existing + Cumulative + Project
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 1010 37 6 520 65 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1063 39 6 547 68 32
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1102 1643 1083
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1102 1643 1083
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 37 88
cM capacity (veh/h) 633 109 264

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 1102 554 100
Volume Left 0 6 68
Volume Right 39 0 32
cSH 1700 633 134
Volume to Capacity 0.65 0.01 0.75
Queue Length 95th (ft) 0 1 109
Control Delay (s) 0.0 0.3 86.2
Lane LOS A F
Approach Delay (s) 0.0 0.3 86.2
Approach LOS F

Intersection Summary
Average Delay 5.0
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15

AM Existing + Cumulative + Project
12: Pala Mesa Dr & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 250 120 300 114 62 75 52 368 121 143 717 24
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 263 126 316 120 65 79 55 387 127 151 755 25
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1677 1693 767 1995 1642 451 780 515
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1677 1693 767 1995 1642 451 780 515
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 0 21 0 18 87 93 86
cM capacity (veh/h) 18 74 402 0 80 608 837 1051

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 705 120 144 55 515 151 780
Volume Left 263 120 0 55 0 151 0
Volume Right 316 0 79 0 127 0 25
cSH 42 0 153 837 1700 1051 1700
Volume to Capacity 16.79 Err 0.95 0.07 0.30 0.14 0.46
Queue Length 95th (ft) Err Err 171 5 0 12 0
Control Delay (s) Err Err 117.2 9.6 0.0 9.0 0.0
Lane LOS F F F A A
Approach Delay (s) Err Err 0.9 1.5
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 102.2% ICU Level of Service G
Analysis Period (min) 15
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AM Existing + Cumulative + Project
13: Pala Mesa Dr & Wilt Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 3 0 12 3 20 0 61 138 36 18 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 3 0 13 3 21 0 64 145 38 19 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 24 3 54 55 3 222 44 14
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 24 3 54 55 3 222 44 14
tC, single (s) 4.3 4.3 7.3 6.7 6.4 7.3 6.7 6.4
tC, 2 stage (s)
tF (s) 2.4 2.4 3.7 4.2 3.5 3.7 4.2 3.5
p0 queue free % 100 99 100 92 86 93 98 100
cM capacity (veh/h) 1481 1508 879 796 1030 558 806 1016

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 4 37 209 57
Volume Left 1 13 0 38
Volume Right 0 21 145 0
cSH 1481 1508 945 622
Volume to Capacity 0.00 0.01 0.22 0.09
Queue Length 95th (ft) 0 1 21 8
Control Delay (s) 1.9 2.6 9.9 11.4
Lane LOS A A A B
Approach Delay (s) 1.9 2.6 9.9 11.4
Approach LOS A B

Intersection Summary
Average Delay 9.2
Intersection Capacity Utilization 28.4% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Cumulative + Project
14: Stewart Canyon Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 21 19 35 23 5 273 8 404 16 302 1003 29
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 22 20 37 24 5 287 8 425 17 318 1056 31
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2439 2166 1071 2189 2173 434 1086 442
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2439 2166 1071 2189 2173 434 1086 442
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 40 86 0 84 54 99 72
cM capacity (veh/h) 8 33 268 12 33 622 642 1118

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 79 317 8 442 318 1086
Volume Left 22 24 8 0 318 0
Volume Right 37 287 0 17 0 31
cSH 22 118 642 1700 1118 1700
Volume to Capacity 3.53 2.69 0.01 0.26 0.28 0.64
Queue Length 95th (ft) Err 724 1 0 29 0
Control Delay (s) Err 841.3 10.7 0.0 9.5 0.0
Lane LOS F F B A
Approach Delay (s) Err 841.3 0.2 2.1
Approach LOS F F

Intersection Summary
Average Delay 470.6
Intersection Capacity Utilization 87.4% ICU Level of Service E
Analysis Period (min) 15
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AM Existing + Cumulative + Project
15: Reche Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 270 280 475 281 255 459
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 284 295 500 296 268 483
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1806 510 752
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1806 510 752
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 48 42
cM capacity (veh/h) 36 563 858

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 579 500 296 752
Volume Left 284 500 0 0
Volume Right 295 0 0 483
cSH 69 858 1700 1700
Volume to Capacity 8.35 0.58 0.17 0.44
Queue Length 95th (ft) Err 96 0 0
Control Delay (s) Err 14.9 0.0 0.0
Lane LOS F B
Approach Delay (s) Err 9.4 0.0
Approach LOS F

Intersection Summary
Average Delay 2726.0
Intersection Capacity Utilization 116.9% ICU Level of Service H
Analysis Period (min) 15

AM Existing + Cumulative + Project
16: Reche Rd & Tecalote Dr HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 409 16 3 417 10 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 431 17 3 439 11 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 447 884 439
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 447 884 439
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 97 99
cM capacity (veh/h) 1113 315 618

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 447 442 15
Volume Left 0 3 11
Volume Right 17 0 4
cSH 1700 1113 366
Volume to Capacity 0.26 0.00 0.04
Queue Length 95th (ft) 0 0 3
Control Delay (s) 0.0 0.1 15.2
Lane LOS A C
Approach Delay (s) 0.0 0.1 15.2
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 34.3% ICU Level of Service A
Analysis Period (min) 15
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AM Existing + Cumulative + Project
17: Reche Rd & Wilt Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 389 17 16 325 44 19
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 409 18 17 342 46 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 427 794 418
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 427 794 418
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 87 97
cM capacity (veh/h) 1132 352 635

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 427 359 66
Volume Left 0 17 46
Volume Right 18 0 20
cSH 1700 1132 406
Volume to Capacity 0.25 0.01 0.16
Queue Length 95th (ft) 0 1 14
Control Delay (s) 0.0 0.5 15.6
Lane LOS A C
Approach Delay (s) 0.0 0.5 15.6
Approach LOS C

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Cumulative + Project
18: Reche Rd & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBT ø6
Lane Configurations
Volume (vph) 5 455 37 291 5
Turn Type Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8
Detector Phases 4 4 8 8 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 46.0 46.0 46.0 46.0 24.0 20.0
Total Split (%) 51.1% 51.1% 51.1% 51.1% 26.7% 22%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min
Act Effct Green (s) 22.3 22.3 22.3 22.3 11.9
Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.22
v/c Ratio 0.01 0.79 0.25 0.40 0.59
Control Delay 9.2 21.1 14.7 12.2 25.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.2 21.1 14.7 12.2 25.6
LOS A C B B C
Approach Delay 21.0 12.5 25.6
Approach LOS C B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 53.2
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 19.4 Intersection LOS: B
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     18: Reche Rd & Gird Rd
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AM Existing + Cumulative + Project
18: Reche Rd & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 50 0 50 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.969 0.996 0.968
Flt Protected 0.950 0.950 0.964
Satd. Flow (prot) 1583 1805 0 1583 1855 0 0 1738 0 0 1863 0
Flt Permitted 0.486 0.224 0.964
Satd. Flow (perm) 810 1805 0 373 1855 0 0 1738 0 0 1863 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 20 2 16
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 6958 6851 1674 1091
Travel Time (s) 158.1 155.7 38.0 24.8
Volume (vph) 5 455 121 37 291 8 167 5 53 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 479 127 39 306 8 176 5 56 0 0 0
Lane Group Flow (vph) 5 606 0 39 314 0 0 237 0 0 0 0
v/c Ratio 0.01 0.79 0.25 0.40 0.59
Control Delay 9.2 21.1 14.7 12.2 25.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.2 21.1 14.7 12.2 25.6
Queue Length 50th (ft) 1 141 7 61 59
Queue Length 95th (ft) 6 301 29 134 160
Internal Link Dist (ft) 6878 6771 1594 1011
Turn Bay Length (ft) 50 50
Base Capacity (vph) 476 1068 219 1090 598
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.01 0.57 0.18 0.29 0.40

Intersection Summary
Area Type: Other

AM Existing + Cumulative + Project
18: Reche Rd & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.96
Satd. Flow (prot) 1583 1804 1583 1856 1739
Flt Permitted 0.51 1.00 0.22 1.00 0.96
Satd. Flow (perm) 851 1804 362 1856 1739
Volume (vph) 5 455 121 37 291 8 167 5 53 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 479 127 39 306 8 176 5 56 0 0 0
RTOR Reduction (vph) 0 11 0 0 1 0 0 12 0 0 0 0
Lane Group Flow (vph) 5 595 0 39 313 0 0 225 0 0 0 0
Turn Type Perm Perm Split Split
Protected Phases 4 8 2 2 6 6
Permitted Phases 4 8
Actuated Green, G (s) 22.3 22.3 22.3 22.3 11.9
Effective Green, g (s) 22.3 22.3 22.3 22.3 11.9
Actuated g/C Ratio 0.43 0.43 0.43 0.43 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 364 771 155 793 396
v/s Ratio Prot c0.33 0.17 c0.13
v/s Ratio Perm 0.01 0.11
v/c Ratio 0.01 0.77 0.25 0.39 0.57
Uniform Delay, d1 8.6 12.8 9.6 10.3 17.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 4.8 0.9 0.3 1.9
Delay (s) 8.6 17.6 10.5 10.6 19.7
Level of Service A B B B B
Approach Delay (s) 17.5 10.6 19.7 0.0
Approach LOS B B B A

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 52.2 Sum of lost time (s) 18.0
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 220 1000 81 250 843 60
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 3
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0
Total Split (s) 40.0 0.0 20.0 40.0 60.0 60.0 20.0 20.0
Total Split (%) 33.3% 0.0% 16.7% 33.3% 50.0% 50.0% 17% 17%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Min Min None None
Act Effct Green (s) 36.0 120.0 16.0 56.0 56.0 56.0
Actuated g/C Ratio 0.30 1.00 0.13 0.47 0.47 0.47
v/c Ratio 0.49 0.74 0.34 0.40 1.20 0.07
Control Delay 40.6 3.4 51.6 23.3 133.5 18.1
Queue Delay 0.0 0.0 0.0 0.0 15.4 0.0
Total Delay 40.6 3.4 51.6 23.3 148.9 18.1
LOS D A D C F B
Approach Delay 10.1 30.2 140.3
Approach LOS B C F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 140
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.20
Intersection Signal Delay: 60.7 Intersection LOS: E
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395

AM Existing + Cumulative + Project
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 130 210 100
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1863 1417 1583 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1863 1417 1583 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 434 4960 1035
Travel Time (s) 9.9 112.7 23.5
Volume (vph) 220 1000 81 250 843 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 1053 85 263 887 63
Lane Group Flow (vph) 232 1053 85 263 887 63
v/c Ratio 0.49 0.74 0.34 0.40 1.20 0.07
Control Delay 40.6 3.4 51.6 23.3 133.5 18.1
Queue Delay 0.0 0.0 0.0 0.0 15.4 0.0
Total Delay 40.6 3.4 51.6 23.3 148.9 18.1
Queue Length 50th (ft) 138 82 61 130 ~834 26
Queue Length 95th (ft) m144 m18 112 200 #1081 53
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 475 1417 248 661 739 869
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 10 21 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.74 0.34 0.40 1.24 0.07

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Existing + Cumulative + Project
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 1583 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 1583 1863
Volume (vph) 220 1000 81 250 843 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 1053 85 263 887 63
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 232 1053 85 263 887 63
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 3
Actuated Green, G (s) 36.0 120.0 16.0 52.0 56.0 56.0
Effective Green, g (s) 36.0 120.0 16.0 52.0 56.0 56.0
Actuated g/C Ratio 0.30 1.00 0.13 0.43 0.47 0.47
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 475 1417 248 661 739 869
v/s Ratio Prot 0.15 0.05 0.12 c0.56 0.03
v/s Ratio Perm c0.74 0.07
v/c Ratio 0.49 0.74 0.34 0.40 1.20 0.07
Uniform Delay, d1 34.4 0.0 47.2 23.3 32.0 17.7
Progression Factor 1.12 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 1.3 0.8 0.4 102.9 0.0
Delay (s) 38.8 1.3 48.1 23.7 134.9 17.7
Level of Service D A D C F B
Approach Delay (s) 8.1 29.6 127.1
Approach LOS A C F

Intersection Summary
HCM Average Control Delay 54.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 800 117 370 8 865
Turn Type Prot custom
Protected Phases 2 3 1 2 4 1 4 3
Permitted Phases 4
Detector Phases 2 3 1 2 4 1 4
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 80.0 20.0 60.0 20.0 40.0 20.0
Total Split (%) 66.7% 16.7% 50.0% 16.7% 33.3% 17%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min None None
Act Effct Green (s) 76.0 16.0 56.0 16.0 36.0
Actuated g/C Ratio 0.63 0.13 0.47 0.13 0.30
v/c Ratio 0.98 0.58 0.45 0.07 1.14
Control Delay 14.3 60.9 23.6 46.4 96.5
Queue Delay 65.8 0.0 0.0 0.1 0.0
Total Delay 80.1 60.9 23.6 46.5 96.5
LOS F E C D F
Approach Delay 80.1 32.6 95.6
Approach LOS F C F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 140
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.20
Intersection Signal Delay: 76.2 Intersection LOS: E
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps
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AM Existing + Cumulative + Project
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 285 0 0 0 0 200
Storage Lanes 0 0 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.966 0.850
Flt Protected 0.950 0.974
Satd. Flow (prot) 0 1799 0 1583 1863 0 0 0 0 0 1814 1417
Flt Permitted 0.950 0.974
Satd. Flow (perm) 0 1799 0 1583 1863 0 0 0 0 0 1814 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 28 531
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 434 744 972 897
Travel Time (s) 9.9 16.9 22.1 20.4
Volume (vph) 0 800 270 117 370 0 0 0 0 9 8 865
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 842 284 123 389 0 0 0 0 9 8 911
Lane Group Flow (vph) 0 1126 0 123 389 0 0 0 0 0 17 911
v/c Ratio 0.98 0.58 0.45 0.07 1.14
Control Delay 14.3 60.9 23.6 46.4 96.5
Queue Delay 65.8 0.0 0.0 0.1 0.0
Total Delay 80.1 60.9 23.6 46.5 96.5
Queue Length 50th (ft) 147 91 198 12 ~520
Queue Length 95th (ft) m148 157 283 34 #772
Internal Link Dist (ft) 354 664 892 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 1150 211 869 242 797
Starvation Cap Reductn 180 0 0 0 0
Spillback Cap Reductn 18 0 0 24 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.16 0.58 0.45 0.08 1.14

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

AM Existing + Cumulative + Project
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1799 1583 1863 1815 1417
Flt Permitted 1.00 0.95 1.00 0.97 1.00
Satd. Flow (perm) 1799 1583 1863 1815 1417
Volume (vph) 0 800 270 117 370 0 0 0 0 9 8 865
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 842 284 123 389 0 0 0 0 9 8 911
RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 372
Lane Group Flow (vph) 0 1116 0 123 389 0 0 0 0 0 17 539
Turn Type Prot Split custom
Protected Phases 2 3 1 2 4 4 1 4
Permitted Phases 4
Actuated Green, G (s) 76.0 16.0 56.0 16.0 36.0
Effective Green, g (s) 76.0 16.0 56.0 16.0 36.0
Actuated g/C Ratio 0.63 0.13 0.47 0.13 0.30
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1139 211 869 242 425
v/s Ratio Prot c0.62 0.08 0.21 0.01 c0.38
v/s Ratio Perm
v/c Ratio 0.98 0.58 0.45 0.07 1.27
Uniform Delay, d1 21.3 48.9 21.6 45.5 42.0
Progression Factor 0.37 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 4.1 0.4 0.1 138.5
Delay (s) 12.2 52.9 21.9 45.6 180.5
Level of Service B D C D F
Approach Delay (s) 12.2 29.4 0.0 178.0
Approach LOS B C A F

Intersection Summary
HCM Average Control Delay 75.6 HCM Level of Service E
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 600 178 300 4 80
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 63.0 95.0 32.0 25.0 25.0
Total Split (%) 52.5% 79.2% 26.7% 20.8% 20.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 38.8 63.3 19.8 15.1 15.1
Actuated g/C Ratio 0.44 0.72 0.23 0.17 0.17
v/c Ratio 0.91 0.14 0.78 0.70 0.27
Control Delay 41.5 4.0 50.2 53.5 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 41.5 4.0 50.2 53.5 11.9
LOS D A D D B
Approach Delay 33.0 50.2 41.8
Approach LOS C D D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 87.9
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 38.7 Intersection LOS: D
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps

AM Existing + Cumulative + Project
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 0 0 0 0 200 0 0
Storage Lanes 1 0 0 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.995 0.850
Flt Protected 0.950 0.953
Satd. Flow (prot) 1583 1863 0 0 1853 0 0 1775 1417 0 0 0
Flt Permitted 0.950 0.953
Satd. Flow (perm) 1583 1863 0 0 1853 0 0 1775 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 84
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 744 1271 1082 1005
Travel Time (s) 16.9 28.9 24.6 22.8
Volume (vph) 600 178 0 0 300 12 200 4 80 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 187 0 0 316 13 211 4 84 0 0 0
Lane Group Flow (vph) 632 187 0 0 329 0 0 215 84 0 0 0
v/c Ratio 0.91 0.14 0.78 0.70 0.27
Control Delay 41.5 4.0 50.2 53.5 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 41.5 4.0 50.2 53.5 11.9
Queue Length 50th (ft) 327 27 182 121 0
Queue Length 95th (ft) 577 53 #363 #246 45
Internal Link Dist (ft) 664 1191 1002 925
Turn Bay Length (ft) 300 200
Base Capacity (vph) 892 1487 582 435 410
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.71 0.13 0.57 0.49 0.20

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1853 1776 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1853 1776 1417
Volume (vph) 600 178 0 0 300 12 200 4 80 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 187 0 0 316 13 211 4 84 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 69 0 0 0
Lane Group Flow (vph) 632 187 0 0 327 0 0 215 15 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 38.8 63.3 20.5 15.1 15.1
Effective Green, g (s) 38.8 63.3 20.5 15.1 15.1
Actuated g/C Ratio 0.45 0.73 0.24 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 711 1365 440 310 248
v/s Ratio Prot c0.40 0.10 c0.18
v/s Ratio Perm 0.12 0.01
v/c Ratio 0.89 0.14 0.74 0.69 0.06
Uniform Delay, d1 21.8 3.4 30.5 33.5 29.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.0 0.0 6.7 6.6 0.1
Delay (s) 34.8 3.5 37.2 40.0 29.8
Level of Service C A D D C
Approach Delay (s) 27.7 37.2 37.2 0.0
Approach LOS C D D A

Intersection Summary
HCM Average Control Delay 31.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 86.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project
22: Stewart Canyon Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Yield Free Free
Grade 0% 0% 0%
Volume (veh/h) 20 314 279 7 16 22
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 331 294 7 17 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 623 28 40
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 623 28 40
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 68 81
cM capacity (veh/h) 366 1047 1570

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 352 301 40
Volume Left 21 294 0
Volume Right 331 0 23
cSH 942 1570 1700
Volume to Capacity 0.37 0.19 0.02
Queue Length 95th (ft) 44 17 0
Control Delay (s) 11.1 7.7 0.0
Lane LOS B A
Approach Delay (s) 11.1 7.7 0.0
Approach LOS B

Intersection Summary
Average Delay 9.0
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
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AM Existing + Cumulative + Project
23: Baltimore Oriole & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 12 2 217 26 54 226 180 29 253 42
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Detector Phases 4 4 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 22.0 22.0 24.0 24.0 15.0 31.0 31.0 13.0 29.0 29.0
Total Split (%) 24.4% 24.4% 26.7% 26.7% 16.7% 34.4% 34.4% 14.4% 32.2% 32.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min None Min Min
Act Effct Green (s) 7.6 7.6 13.1 13.1 9.0 30.4 30.4 8.2 27.0 27.0
Actuated g/C Ratio 0.12 0.12 0.22 0.22 0.14 0.53 0.53 0.13 0.47 0.47
v/c Ratio 0.07 0.03 0.44 0.43 0.25 0.24 0.22 0.16 0.30 0.06
Control Delay 25.3 20.2 18.9 16.0 22.4 10.2 3.3 25.1 13.2 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.3 20.2 18.9 16.0 22.4 10.2 3.3 25.1 13.2 6.6
LOS C C B B C B A C B A
Approach Delay 23.7 17.4 9.0 13.5
Approach LOS C B A B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 57.2
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.44
Intersection Signal Delay: 12.8 Intersection LOS: B
Intersection Capacity Utilization 41.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     23: Baltimore Oriole & Horse Ranch Creek Rd

AM Existing + Cumulative + Project
23: Baltimore Oriole & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.900 0.948 0.850 0.850
Flt Protected 0.950 0.950 0.976 0.950 0.950
Satd. Flow (prot) 1583 1676 0 1504 1637 0 1583 1863 1417 1583 1863 1417
Flt Permitted 0.950 0.950 0.976 0.950 0.950
Satd. Flow (perm) 1583 1676 0 1504 1637 0 1583 1863 1417 1583 1863 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 27 189 44
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1047 1324 958 2343
Travel Time (s) 23.8 30.1 21.8 53.3
Volume (vph) 12 2 4 217 26 54 54 226 180 29 253 42
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 13 2 4 228 27 57 57 238 189 31 266 44
Lane Group Flow (vph) 13 6 0 147 165 0 57 238 189 31 266 44
v/c Ratio 0.07 0.03 0.44 0.43 0.25 0.24 0.22 0.16 0.30 0.06
Control Delay 25.3 20.2 18.9 16.0 22.4 10.2 3.3 25.1 13.2 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.3 20.2 18.9 16.0 22.4 10.2 3.3 25.1 13.2 6.6
Queue Length 50th (ft) 1 0 12 11 5 18 0 3 20 0
Queue Length 95th (ft) 21 11 112 110 55 143 42 37 168 22
Internal Link Dist (ft) 967 1244 878 2263
Turn Bay Length (ft)
Base Capacity (vph) 439 468 556 622 323 1200 980 262 1125 873
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.01 0.26 0.27 0.18 0.20 0.19 0.12 0.24 0.05

Intersection Summary
Area Type: Other
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AM Existing + Cumulative + Project
23: Baltimore Oriole & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.90 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 1676 1504 1638 1583 1863 1417 1583 1863 1417
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 1676 1504 1638 1583 1863 1417 1583 1863 1417
Volume (vph) 12 2 4 217 26 54 54 226 180 29 253 42
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 13 2 4 228 27 57 57 238 189 31 266 44
RTOR Reduction (vph) 0 4 0 0 22 0 0 0 96 0 0 24
Lane Group Flow (vph) 13 2 0 147 143 0 57 238 93 31 266 20
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 1.2 1.2 12.2 12.2 3.8 30.0 30.0 1.4 27.6 27.6
Effective Green, g (s) 1.2 1.2 12.2 12.2 3.8 30.0 30.0 1.4 27.6 27.6
Actuated g/C Ratio 0.02 0.02 0.20 0.20 0.06 0.49 0.49 0.02 0.45 0.45
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 31 33 302 329 99 919 699 36 846 643
v/s Ratio Prot c0.01 0.00 c0.10 0.09 c0.04 0.13 0.02 c0.14
v/s Ratio Perm 0.07 0.01
v/c Ratio 0.42 0.06 0.49 0.44 0.58 0.26 0.13 0.86 0.31 0.03
Uniform Delay, d1 29.5 29.2 21.5 21.3 27.7 8.9 8.4 29.6 10.6 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.9 0.8 1.2 0.9 7.9 0.2 0.1 95.3 0.2 0.0
Delay (s) 38.4 30.1 22.8 22.2 35.6 9.1 8.4 124.9 10.8 9.2
Level of Service D C C C D A A F B A
Approach Delay (s) 35.7 22.5 12.0 21.0
Approach LOS D C B C

Intersection Summary
HCM Average Control Delay 17.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 60.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 41.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project
24: Longspur Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 7 29 206 39 120 396 30 399
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 15.0 38.0 12.0 35.0
Total Split (%) 22.2% 22.2% 22.2% 22.2% 16.7% 42.2% 13.3% 38.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Max None Max
Act Effct Green (s) 7.3 7.3 11.7 11.7 9.8 44.8 6.9 37.7
Actuated g/C Ratio 0.09 0.09 0.15 0.15 0.12 0.57 0.08 0.48
v/c Ratio 0.05 0.38 0.61 0.60 0.65 0.33 0.25 0.28
Control Delay 33.4 23.9 42.3 37.1 49.3 9.9 40.4 15.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.4 23.9 42.3 37.1 49.3 9.9 40.4 15.5
LOS C C D D D A D B
Approach Delay 24.7 39.6 16.2 17.1
Approach LOS C D B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 78.4
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 21.0 Intersection LOS: C
Intersection Capacity Utilization 46.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     24: Longspur Rd & Horse Ranch Creek Rd
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AM Existing + Cumulative + Project
24: Longspur Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.915 0.965 0.945 0.983
Flt Protected 0.950 0.950 0.975 0.950 0.950
Satd. Flow (prot) 1583 1704 0 1504 1665 0 1583 3345 0 1583 3479 0
Flt Permitted 0.950 0.950 0.975 0.950 0.950
Satd. Flow (perm) 1583 1704 0 1504 1665 0 1583 3345 0 1583 3479 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 41 15 148 16
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1010 908 1206 958
Travel Time (s) 23.0 20.6 27.4 21.8
Volume (vph) 7 29 39 206 39 35 120 396 229 30 399 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 7 31 41 217 41 37 126 417 241 32 420 53
Lane Group Flow (vph) 7 72 0 138 157 0 126 658 0 32 473 0
v/c Ratio 0.05 0.38 0.61 0.60 0.65 0.33 0.25 0.28
Control Delay 33.4 23.9 42.3 37.1 49.3 9.9 40.4 15.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.4 23.9 42.3 37.1 49.3 9.9 40.4 15.5
Queue Length 50th (ft) 3 14 65 66 57 55 15 77
Queue Length 95th (ft) 15 53 129 133 #133 145 43 131
Internal Link Dist (ft) 930 828 1126 878
Turn Bay Length (ft)
Base Capacity (vph) 285 341 292 335 215 1974 148 1679
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.21 0.47 0.47 0.59 0.33 0.22 0.28

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project
24: Longspur Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.91 1.00 0.96 1.00 0.95 1.00 0.98
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1704 1504 1665 1583 3345 1583 3480
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1704 1504 1665 1583 3345 1583 3480
Volume (vph) 7 29 39 206 39 35 120 396 229 30 399 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 7 31 41 217 41 37 126 417 241 32 420 53
RTOR Reduction (vph) 0 38 0 0 13 0 0 67 0 0 8 0
Lane Group Flow (vph) 7 34 0 138 144 0 126 591 0 32 465 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 6.1 6.1 11.7 11.7 8.5 44.8 3.0 39.3
Effective Green, g (s) 6.1 6.1 11.7 11.7 8.5 44.8 3.0 39.3
Actuated g/C Ratio 0.07 0.07 0.14 0.14 0.10 0.55 0.04 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 118 127 216 239 165 1836 58 1676
v/s Ratio Prot 0.00 c0.02 c0.09 0.09 c0.08 c0.18 0.02 0.13
v/s Ratio Perm
v/c Ratio 0.06 0.27 0.64 0.60 0.76 0.32 0.55 0.28
Uniform Delay, d1 35.1 35.6 33.0 32.8 35.6 10.1 38.6 12.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.1 6.1 4.2 18.7 0.5 10.9 0.4
Delay (s) 35.3 36.8 39.0 37.0 54.3 10.5 49.5 13.1
Level of Service D D D D D B D B
Approach Delay (s) 36.6 38.0 17.6 15.4
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 81.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 46.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project
25: Harvest Glen Ln & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 1 15 254 18 49 644 66 570
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 14.0 20.0 25.0 31.0 13.0 34.0 11.0 32.0
Total Split (%) 15.6% 22.2% 27.8% 34.4% 14.4% 37.8% 12.2% 35.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 6.0 6.5 14.2 14.5 7.3 24.1 6.9 23.6
Actuated g/C Ratio 0.10 0.10 0.26 0.27 0.12 0.44 0.12 0.43
v/c Ratio 0.01 0.10 0.65 0.25 0.26 0.60 0.37 0.40
Control Delay 33.0 30.4 27.6 7.8 30.8 15.4 34.8 14.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.0 30.4 27.6 7.8 30.8 15.4 34.8 14.7
LOS C C C A C B C B
Approach Delay 30.6 21.3 16.2 16.7
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 54.6
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 17.5 Intersection LOS: B
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     25: Harvest Glen Ln & Horse Ranch Creek Rd

AM Existing + Cumulative + Project
25: Harvest Glen Ln & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.976 0.873 0.960 0.999
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1818 0 1583 1626 0 1583 3398 0 1583 3536 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1818 0 1583 1626 0 1583 3398 0 1583 3536 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 106 62 1
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1058 1173 1033 1206
Travel Time (s) 24.0 26.7 23.5 27.4
Volume (vph) 1 15 3 254 18 101 49 644 235 66 570 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1 16 3 267 19 106 52 678 247 69 600 5
Lane Group Flow (vph) 1 19 0 267 125 0 52 925 0 69 605 0
v/c Ratio 0.01 0.10 0.65 0.25 0.26 0.60 0.37 0.40
Control Delay 33.0 30.4 27.6 7.8 30.8 15.4 34.8 14.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.0 30.4 27.6 7.8 30.8 15.4 34.8 14.7
Queue Length 50th (ft) 0 5 74 4 15 117 20 73
Queue Length 95th (ft) 5 28 205 46 59 266 #82 176
Internal Link Dist (ft) 978 1093 953 1126
Turn Bay Length (ft)
Base Capacity (vph) 252 424 569 742 248 1784 198 1765
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.00 0.04 0.47 0.17 0.21 0.52 0.35 0.34

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project
25: Harvest Glen Ln & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.98 1.00 0.87 1.00 0.96 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1819 1583 1626 1583 3397 1583 3535
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1819 1583 1626 1583 3397 1583 3535
Volume (vph) 1 15 3 254 18 101 49 644 235 66 570 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1 16 3 267 19 106 52 678 247 69 600 5
RTOR Reduction (vph) 0 3 0 0 80 0 0 37 0 0 1 0
Lane Group Flow (vph) 1 16 0 267 45 0 52 888 0 69 604 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 0.8 1.1 14.2 14.5 4.1 24.1 3.6 23.6
Effective Green, g (s) 0.8 1.1 14.2 14.5 4.1 24.1 3.6 23.6
Actuated g/C Ratio 0.01 0.02 0.24 0.25 0.07 0.41 0.06 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 21 34 381 400 110 1388 97 1414
v/s Ratio Prot 0.00 c0.01 c0.17 0.03 0.03 c0.26 c0.04 0.17
v/s Ratio Perm
v/c Ratio 0.05 0.47 0.70 0.11 0.47 0.64 0.71 0.43
Uniform Delay, d1 28.7 28.7 20.5 17.3 26.4 14.0 27.2 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 10.0 5.7 0.1 3.2 1.0 21.7 0.2
Delay (s) 29.7 38.7 26.2 17.4 29.6 15.0 48.9 13.0
Level of Service C D C B C B D B
Approach Delay (s) 38.2 23.4 15.8 16.7
Approach LOS D C B B

Intersection Summary
HCM Average Control Delay 17.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 59.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project
26: Pardee South Loop & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 62 0 228 0 54 759 40 769
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 22.0 22.0 23.0 23.0 17.0 28.0 17.0 28.0
Total Split (%) 24.4% 24.4% 25.6% 25.6% 18.9% 31.1% 18.9% 31.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 8.3 8.3 12.2 12.2 8.0 27.5 7.5 27.1
Actuated g/C Ratio 0.13 0.13 0.20 0.20 0.12 0.44 0.11 0.44
v/c Ratio 0.33 0.09 0.57 0.54 0.30 0.58 0.23 0.54
Control Delay 33.7 0.4 32.3 20.0 33.8 19.9 33.8 19.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.7 0.4 32.3 20.0 33.8 19.9 33.8 19.9
LOS C A C B C B C B
Approach Delay 19.7 25.5 20.7 20.5
Approach LOS B C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 61.9
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 21.4 Intersection LOS: C
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     26: Pardee South Loop & Horse Ranch Creek Rd
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AM Existing + Cumulative + Project
26: Pardee South Loop & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.903 0.983 0.996
Flt Protected 0.950 0.950 0.983 0.950 0.950
Satd. Flow (prot) 1583 1583 0 1504 1571 0 1583 3479 0 1583 3525 0
Flt Permitted 0.950 0.950 0.983 0.950 0.950
Satd. Flow (perm) 1583 1583 0 1504 1571 0 1583 3479 0 1583 3525 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 345 92 14 3
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 869 1419 1340 1033
Travel Time (s) 19.8 32.3 30.5 23.5
Volume (vph) 62 0 45 228 0 126 54 759 94 40 769 21
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 65 0 47 240 0 133 57 799 99 42 809 22
Lane Group Flow (vph) 65 47 0 167 206 0 57 898 0 42 831 0
v/c Ratio 0.33 0.09 0.57 0.54 0.30 0.58 0.23 0.54
Control Delay 33.7 0.4 32.3 20.0 33.8 19.9 33.8 19.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.7 0.4 32.3 20.0 33.8 19.9 33.8 19.9
Queue Length 50th (ft) 26 0 68 44 22 165 17 153
Queue Length 95th (ft) 68 0 143 118 62 #323 50 #282
Internal Link Dist (ft) 789 1339 1260 953
Turn Bay Length (ft)
Base Capacity (vph) 390 650 441 526 303 1633 301 1629
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.07 0.38 0.39 0.19 0.55 0.14 0.51

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project
26: Pardee South Loop & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.90 1.00 0.98 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1583 1504 1570 1583 3481 1583 3525
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1583 1504 1570 1583 3481 1583 3525
Volume (vph) 62 0 45 228 0 126 54 759 94 40 769 21
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 65 0 47 240 0 133 57 799 99 42 809 22
RTOR Reduction (vph) 0 43 0 0 75 0 0 8 0 0 2 0
Lane Group Flow (vph) 65 4 0 167 131 0 57 890 0 42 829 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 4.9 4.9 12.2 12.2 4.7 27.5 4.3 27.1
Effective Green, g (s) 4.9 4.9 12.2 12.2 4.7 27.5 4.3 27.1
Actuated g/C Ratio 0.08 0.08 0.19 0.19 0.07 0.42 0.07 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 120 120 283 295 115 1475 105 1472
v/s Ratio Prot c0.04 0.00 c0.11 0.08 c0.04 c0.26 0.03 0.24
v/s Ratio Perm
v/c Ratio 0.54 0.03 0.59 0.45 0.50 0.60 0.40 0.56
Uniform Delay, d1 28.9 27.8 24.1 23.4 29.0 14.5 29.1 14.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 0.1 3.3 1.1 3.3 0.7 2.5 0.5
Delay (s) 33.8 27.9 27.3 24.4 32.3 15.2 31.6 14.9
Level of Service C C C C C B C B
Approach Delay (s) 31.3 25.7 16.2 15.7
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 64.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project
27: School/Park Access & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 144 763 215 0 1093
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 152 803 226 0 1151
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1492 515 1029
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1492 515 1029
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 70 100
cM capacity (veh/h) 114 505 670

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 152 535 494 575 575
Volume Left 0 0 0 0 0
Volume Right 152 0 226 0 0
cSH 505 1700 1700 1700 1700
Volume to Capacity 0.30 0.31 0.29 0.34 0.34
Queue Length 95th (ft) 31 0 0 0 0
Control Delay (s) 15.2 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 15.2 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 44.6% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Cumulative + Project
28: Connector Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBU SBT
Lane Configurations
Volume (vph) 274 10 5 525 190 448
Turn Type Perm Prot Prot
Protected Phases 4 5 2 1 6
Permitted Phases 4
Detector Phases 4 4 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 27.0 27.0 16.0 32.0 31.0 47.0
Total Split (%) 30.0% 30.0% 17.8% 35.6% 34.4% 52.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None Min None Min
Act Effct Green (s) 9.7 9.7 6.0 19.4 11.1 30.1
Actuated g/C Ratio 0.20 0.20 0.11 0.43 0.23 0.66
v/c Ratio 0.46 0.04 0.03 0.37 0.54 0.42
Control Delay 19.9 11.3 26.2 15.2 22.6 4.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.9 11.3 26.2 15.2 22.6 4.3
LOS B B C B C A
Approach Delay 19.6 15.3 7.4
Approach LOS B B A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 45.5
Natural Cycle: 55
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.54
Intersection Signal Delay: 11.4 Intersection LOS: B
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     28: Connector Rd & Horse Ranch Creek Rd
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AM Existing + Cumulative + Project
28: Connector Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 9
Lane Util. Factor 0.97 1.00 1.00 0.95 1.00 0.95 0.95
Frt 0.850 0.923
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 3072 1417 1583 3539 1583 3267 0
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 3072 1417 1583 3539 1583 3267 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 11 405
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2875 1509 1400
Travel Time (s) 65.3 34.3 31.8
Volume (vph) 274 10 5 525 190 448 472
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 288 11 5 553 200 472 497
Lane Group Flow (vph) 288 11 5 553 200 969 0
v/c Ratio 0.46 0.04 0.03 0.37 0.54 0.42
Control Delay 19.9 11.3 26.2 15.2 22.6 4.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.9 11.3 26.2 15.2 22.6 4.3
Queue Length 50th (ft) 32 0 1 62 43 28
Queue Length 95th (ft) 83 11 11 138 121 113
Internal Link Dist (ft) 2795 1429 1320
Turn Bay Length (ft)
Base Capacity (vph) 1183 552 330 1966 685 2522
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.02 0.02 0.28 0.29 0.38

Intersection Summary
Area Type: Other

AM Existing + Cumulative + Project
28: Connector Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3072 1417 1583 3539 1583 3267
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3072 1417 1583 3539 1583 3267
Volume (vph) 274 10 5 525 190 448 472
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 288 11 5 553 200 472 497
RTOR Reduction (vph) 0 9 0 0 0 169 0
Lane Group Flow (vph) 288 2 5 553 200 800 0
Turn Type Perm Prot Prot
Protected Phases 4 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 7.8 7.8 0.9 20.5 9.2 28.8
Effective Green, g (s) 7.8 7.8 0.9 20.5 9.2 28.8
Actuated g/C Ratio 0.16 0.16 0.02 0.41 0.19 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 484 223 29 1466 294 1901
v/s Ratio Prot c0.09 0.00 0.16 c0.13 c0.24
v/s Ratio Perm 0.00
v/c Ratio 0.60 0.01 0.17 0.38 0.68 0.42
Uniform Delay, d1 19.4 17.6 23.9 10.1 18.8 5.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.0 2.8 0.2 6.3 0.2
Delay (s) 21.3 17.6 26.8 10.2 25.1 5.9
Level of Service C B C B C A
Approach Delay (s) 21.2 10.4 9.2
Approach LOS C B A

Intersection Summary
HCM Average Control Delay 11.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 49.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project
29: Connector Rd & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 50 124 200 52 299 219 150 299 17 142 19
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 4 3 8 8 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0
Total Split (s) 16.0 26.0 26.0 16.0 26.0 26.0 16.0 32.0 32.0 16.0 32.0
Total Split (%) 17.8% 28.9% 28.9% 17.8% 28.9% 28.9% 17.8% 35.6% 35.6% 17.8% 35.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min None Min
Act Effct Green (s) 8.1 15.3 15.3 8.2 15.4 15.4 10.6 18.2 18.2 10.4 18.1
Actuated g/C Ratio 0.13 0.25 0.25 0.13 0.25 0.25 0.17 0.30 0.30 0.17 0.30
v/c Ratio 0.27 0.38 0.37 0.27 0.67 0.43 0.59 0.56 0.04 0.57 0.05
Control Delay 35.5 24.3 7.2 35.5 31.7 6.9 41.4 27.3 10.8 40.6 19.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.5 24.3 7.2 35.5 31.7 6.9 41.4 27.3 10.8 40.6 19.6
LOS D C A D C A D C B D B
Approach Delay 18.3 22.5 31.2 37.6
Approach LOS B C C D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 60.8
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 25.7 Intersection LOS: C
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     29: Connector Rd & Pankey Rd

AM Existing + Cumulative + Project
29: Connector Rd & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.967 0.850 0.850 0.850 0.970
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1711 1346 1583 1863 1417 1583 1863 1417 1583 1807 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1711 1346 1583 1863 1417 1583 1863 1417 1583 1807 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 15 174 231 18 5
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1256 2875 1488 1443
Travel Time (s) 28.5 65.3 33.8 32.8
Volume (vph) 50 124 200 52 299 219 150 299 17 142 19 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 131 211 55 315 231 158 315 18 149 20 5
Lane Group Flow (vph) 53 168 174 55 315 231 158 315 18 149 25 0
v/c Ratio 0.27 0.38 0.37 0.27 0.67 0.43 0.59 0.56 0.04 0.57 0.05
Control Delay 35.5 24.3 7.2 35.5 31.7 6.9 41.4 27.3 10.8 40.6 19.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.5 24.3 7.2 35.5 31.7 6.9 41.4 27.3 10.8 40.6 19.6
Queue Length 50th (ft) 21 56 0 22 122 0 62 122 0 58 7
Queue Length 95th (ft) 62 134 51 63 249 55 #179 230 16 #165 26
Internal Link Dist (ft) 1176 2795 1408 1363
Turn Bay Length (ft)
Base Capacity (vph) 298 615 588 298 659 651 322 790 611 321 768
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.27 0.30 0.18 0.48 0.35 0.49 0.40 0.03 0.46 0.03

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project
29: Connector Rd & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1711 1346 1583 1863 1417 1583 1863 1417 1583 1807
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1711 1346 1583 1863 1417 1583 1863 1417 1583 1807
Volume (vph) 50 124 200 52 299 219 150 299 17 142 19 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 131 211 55 315 231 158 315 18 149 20 5
RTOR Reduction (vph) 0 11 131 0 0 174 0 0 13 0 4 0
Lane Group Flow (vph) 53 157 43 55 315 57 158 315 5 149 21 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.4 15.4 15.4 4.4 15.4 15.4 8.2 18.3 18.3 8.0 18.1
Effective Green, g (s) 4.4 15.4 15.4 4.4 15.4 15.4 8.2 18.3 18.3 8.0 18.1
Actuated g/C Ratio 0.07 0.25 0.25 0.07 0.25 0.25 0.13 0.29 0.29 0.13 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 112 424 334 112 462 351 209 549 418 204 527
v/s Ratio Prot 0.03 0.09 c0.03 c0.17 c0.10 c0.17 0.09 0.01
v/s Ratio Perm 0.03 0.04 0.00
v/c Ratio 0.47 0.37 0.13 0.49 0.68 0.16 0.76 0.57 0.01 0.73 0.04
Uniform Delay, d1 27.7 19.3 18.1 27.8 21.1 18.3 26.0 18.6 15.5 26.0 15.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.5 0.2 3.4 4.1 0.2 14.4 1.5 0.0 12.6 0.0
Delay (s) 30.9 19.9 18.3 31.1 25.3 18.5 40.4 20.0 15.5 38.6 15.8
Level of Service C B B C C B D C B D B
Approach Delay (s) 20.7 23.2 26.4 35.3
Approach LOS C C C D

Intersection Summary
HCM Average Control Delay 24.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 62.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project
30: Pala Rd (SR-76) & Melrose Dr Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 16 1000 220 200 2150 50 450 8 210 157 157
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Detector Phases 7 4 5 3 8 1 5 2 2 3 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 20.0
Total Split (s) 8.0 40.0 14.0 12.0 44.0 17.0 14.0 21.0 33.0 17.0 24.0
Total Split (%) 8.9% 44.4% 15.6% 13.3% 48.9% 18.9% 15.6% 23.3% 36.7% 18.9% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Max None Max
Act Effct Green (s) 4.0 32.0 46.0 8.0 41.0 56.9 10.0 18.1 30.1 11.9 20.0
Actuated g/C Ratio 0.04 0.37 0.53 0.09 0.48 0.66 0.12 0.21 0.35 0.14 0.23
v/c Ratio 0.25 0.80 0.27 0.74 1.34 0.06 1.32 0.02 0.40 0.75 1.08
Control Delay 50.6 29.5 2.2 55.6 182.8 2.0 197.9 29.8 17.1 58.3 95.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.6 29.5 2.2 55.6 182.8 2.0 197.9 29.8 17.1 58.3 95.3
LOS D C A E F A F C B E F
Approach Delay 24.9 168.4 139.2 86.1
Approach LOS C F F F

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 86.1
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.34
Intersection Signal Delay: 118.0 Intersection LOS: F
Intersection Capacity Utilization 118.0% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     30: Pala Rd (SR-76) & Melrose Dr
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AM Existing + Cumulative + Project
30: Pala Rd (SR-76) & Melrose Dr Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 500 500 500 500 400 400 200 0
Storage Lanes 1 1 2 1 2 1 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.900
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1676 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1676 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 232 53 78 88
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1330 646 1034 733
Travel Time (s) 30.2 14.7 23.5 16.7
Volume (vph) 16 1000 220 200 2150 50 450 8 210 157 157 314
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 17 1053 232 211 2263 53 474 8 221 165 165 331
Lane Group Flow (vph) 17 1053 232 211 2263 53 474 8 221 165 496 0
v/c Ratio 0.25 0.80 0.27 0.74 1.34 0.06 1.32 0.02 0.40 0.75 1.08
Control Delay 50.6 29.5 2.2 55.6 182.8 2.0 197.9 29.8 17.1 58.3 95.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.6 29.5 2.2 55.6 182.8 2.0 197.9 29.8 17.1 58.3 95.3
Queue Length 50th (ft) 9 263 0 58 ~815 0 ~174 4 57 86 ~268
Queue Length 95th (ft) 31 340 31 #116 #1066 12 #283 16 126 #185 #482
Internal Link Dist (ft) 1250 566 954 653
Turn Bay Length (ft) 500 500 500 500 400 400 200
Base Capacity (vph) 69 1416 865 286 1683 934 358 392 547 237 458
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.74 0.27 0.74 1.34 0.06 1.32 0.02 0.40 0.70 1.08

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project
30: Pala Rd (SR-76) & Melrose Dr HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1676
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1676
Volume (vph) 16 1000 220 200 2150 50 450 8 210 157 157 314
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 17 1053 232 211 2263 53 474 8 221 165 165 331
RTOR Reduction (vph) 0 0 115 0 0 21 0 0 51 0 68 0
Lane Group Flow (vph) 17 1053 117 211 2263 32 474 8 170 165 428 0
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Actuated Green, G (s) 1.5 34.4 44.4 8.0 40.9 52.8 10.0 18.1 30.1 11.9 20.0
Effective Green, g (s) 1.5 34.4 44.4 8.0 40.9 52.8 10.0 18.1 30.1 11.9 20.0
Actuated g/C Ratio 0.02 0.39 0.50 0.09 0.46 0.60 0.11 0.20 0.34 0.13 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 27 1377 776 278 1637 910 348 381 482 213 379
v/s Ratio Prot 0.01 0.30 0.02 c0.07 c0.64 0.00 c0.15 0.00 0.12 0.10 c0.26
v/s Ratio Perm 0.07 0.02
v/c Ratio 0.63 0.76 0.15 0.76 1.38 0.03 1.36 0.02 0.35 0.77 1.13
Uniform Delay, d1 43.2 23.5 11.8 39.3 23.8 7.3 39.2 28.1 21.8 37.0 34.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 38.0 2.6 0.1 11.3 176.0 0.0 180.5 0.1 0.4 16.0 86.1
Delay (s) 81.2 26.1 11.9 50.5 199.7 7.3 219.7 28.2 22.3 53.0 120.3
Level of Service F C B D F A F C C D F
Approach Delay (s) 24.3 183.2 155.5 103.5
Approach LOS C F F F

Intersection Summary
HCM Average Control Delay 129.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 88.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 118.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project
31: Pala Rd (SR-76) & E Vista Way Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Configurations
Volume (vph) 74 950 300 1680 47 286 200
Turn Type Prot Prot Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2
Detector Phases 7 4 3 8 2 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 8.0 42.0 14.0 48.0 22.0 22.0 22.0
Total Split (%) 8.0% 42.0% 14.0% 48.0% 22.0% 22.0% 22.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max Max
Act Effct Green (s) 4.0 38.0 10.0 44.0 18.0 18.0 18.0
Actuated g/C Ratio 0.04 0.38 0.10 0.44 0.18 0.18 0.18
v/c Ratio 1.24 1.03 1.03 2.18 1.14 0.60 1.34
Control Delay 232.8 62.7 104.5 557.7 131.4 9.9 201.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 232.8 62.7 104.5 557.7 131.4 9.9 201.3
LOS F E F F F A F
Approach Delay 71.9 489.7 76.5 201.3
Approach LOS E F E F

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 2.18
Intersection Signal Delay: 273.2 Intersection LOS: F
Intersection Capacity Utilization 152.2% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     31: Pala Rd (SR-76) & E Vista Way

AM Existing + Cumulative + Project
31: Pala Rd (SR-76) & E Vista Way Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 150 450 0 0 200 0 0
Storage Lanes 1 0 2 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.960 0.998 0.850 0.927
Flt Protected 0.950 0.950 0.959 0.999
Satd. Flow (prot) 1583 3398 0 3072 1859 0 0 1786 1417 0 1725 0
Flt Permitted 0.950 0.950 0.959 0.999
Satd. Flow (perm) 1583 3398 0 3072 1859 0 0 1786 1417 0 1725 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 61 1 301 51
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 710 526 797 552
Travel Time (s) 16.1 12.0 18.1 12.5
Volume (vph) 74 950 350 300 1680 20 300 47 286 6 200 241
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 78 1000 368 316 1768 21 316 49 301 6 211 254
Lane Group Flow (vph) 78 1368 0 316 1789 0 0 365 301 0 471 0
v/c Ratio 1.24 1.03 1.03 2.18 1.14 0.60 1.34
Control Delay 232.8 62.7 104.5 557.7 131.4 9.9 201.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 232.8 62.7 104.5 557.7 131.4 9.9 201.3
Queue Length 50th (ft) ~62 ~480 ~111 ~1867 ~273 0 ~368
Queue Length 95th (ft) #157 #618 #198 #2134 #451 76 #566
Internal Link Dist (ft) 630 446 717 472
Turn Bay Length (ft) 300 450 200
Base Capacity (vph) 63 1329 307 819 321 502 352
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 1.24 1.03 1.03 2.18 1.14 0.60 1.34

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project
31: Pala Rd (SR-76) & E Vista Way HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (prot) 1583 3396 3072 1859 1785 1417 1726
Flt Permitted 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (perm) 1583 3396 3072 1859 1785 1417 1726
Volume (vph) 74 950 350 300 1680 20 300 47 286 6 200 241
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 78 1000 368 316 1768 21 316 49 301 6 211 254
RTOR Reduction (vph) 0 38 0 0 1 0 0 0 247 0 42 0
Lane Group Flow (vph) 78 1330 0 316 1788 0 0 365 54 0 429 0
Turn Type Prot Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 2
Actuated Green, G (s) 4.0 38.0 10.0 44.0 18.0 18.0 18.0
Effective Green, g (s) 4.0 38.0 10.0 44.0 18.0 18.0 18.0
Actuated g/C Ratio 0.04 0.38 0.10 0.44 0.18 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 63 1290 307 818 321 255 311
v/s Ratio Prot 0.05 0.39 c0.10 c0.96 c0.20 c0.25
v/s Ratio Perm 0.04
v/c Ratio 1.24 1.03 1.03 2.19 1.14 0.21 1.38
Uniform Delay, d1 48.0 31.0 45.0 28.0 41.0 35.0 41.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 190.6 33.4 59.1 537.9 92.7 1.9 189.9
Delay (s) 238.6 64.4 104.1 565.9 133.7 36.9 230.9
Level of Service F E F F F D F
Approach Delay (s) 73.8 496.6 89.9 230.9
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 281.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.75
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 152.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project
32: Pala Rd (SR-76) & North River Rd Timings

LOS Engineering

Lane Group EBL EBT WBT SBL SBR
Lane Configurations
Volume (vph) 170 1150 1900 150 185
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Detector Phases 7 4 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 11.0 69.0 58.0 21.0 21.0
Total Split (%) 12.2% 76.7% 64.4% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Max Max
Act Effct Green (s) 7.0 65.0 54.0 17.0 17.0
Actuated g/C Ratio 0.08 0.72 0.60 0.19 0.19
v/c Ratio 1.46 0.90 2.10 0.53 0.52
Control Delay 277.3 21.3 516.1 40.2 16.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 277.3 21.3 516.1 40.2 16.9
LOS F C F D B
Approach Delay 54.3 516.1 27.3
Approach LOS D F C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 2.10
Intersection Signal Delay: 315.4 Intersection LOS: F
Intersection Capacity Utilization 148.0% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     32: Pala Rd (SR-76) & North River Rd
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AM Existing + Cumulative + Project
32: Pala Rd (SR-76) & North River Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 150 0 50 0
Storage Lanes 1 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.982 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1863 1829 0 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1863 1829 0 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 16 135
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 1356 1400 1286
Travel Time (s) 30.8 31.8 29.2
Volume (vph) 170 1150 1900 300 150 185
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 179 1211 2000 316 158 195
Lane Group Flow (vph) 179 1211 2316 0 158 195
v/c Ratio 1.46 0.90 2.10 0.53 0.52
Control Delay 277.3 21.3 516.1 40.2 16.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 277.3 21.3 516.1 40.2 16.9
Queue Length 50th (ft) ~140 457 ~2138 82 29
Queue Length 95th (ft) #268 #888 #2405 145 94
Internal Link Dist (ft) 1276 1320 1206
Turn Bay Length (ft) 150 50
Base Capacity (vph) 123 1346 1104 299 377
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.46 0.90 2.10 0.53 0.52

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project
32: Pala Rd (SR-76) & North River Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1828 1583 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1828 1583 1417
Volume (vph) 170 1150 1900 300 150 185
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 179 1211 2000 316 158 195
RTOR Reduction (vph) 0 0 6 0 0 110
Lane Group Flow (vph) 179 1211 2310 0 158 86
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 7.0 65.0 54.0 17.0 17.0
Effective Green, g (s) 7.0 65.0 54.0 17.0 17.0
Actuated g/C Ratio 0.08 0.72 0.60 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 123 1346 1097 299 268
v/s Ratio Prot c0.11 0.65 c1.26 c0.10
v/s Ratio Perm 0.06
v/c Ratio 1.46 0.90 2.11 0.53 0.32
Uniform Delay, d1 41.5 9.9 18.0 32.9 31.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 244.1 8.3 500.5 6.5 3.1
Delay (s) 285.6 18.3 518.5 39.4 34.6
Level of Service F B F D C
Approach Delay (s) 52.7 518.5 36.8
Approach LOS D F D

Intersection Summary
HCM Average Control Delay 317.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.70
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 148.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project
33: Pala Rd (SR-76) & Olive Hill Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 100 1100 470 1900 200 153 250 150 300
Turn Type Prot Prot Perm Perm Split
Protected Phases 7 4 3 8 2 6 6
Permitted Phases 8 2
Detector Phases 7 4 3 8 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 9.0 27.0 19.0 37.0 37.0 21.0 21.0 23.0 23.0
Total Split (%) 10.0% 30.0% 21.1% 41.1% 41.1% 23.3% 23.3% 25.6% 25.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Max Max Max Max
Act Effct Green (s) 5.0 23.0 15.0 33.0 33.0 17.0 17.0 19.0 19.0
Actuated g/C Ratio 0.06 0.26 0.17 0.37 0.37 0.19 0.19 0.21 0.21
v/c Ratio 1.19 1.49 1.88 1.54 0.36 0.80 0.55 0.47 1.31
Control Delay 197.1 256.4 433.5 272.9 11.5 54.0 9.0 36.6 186.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 197.1 256.4 433.5 272.9 11.5 54.0 9.0 36.6 186.9
LOS F F F F B D A D F
Approach Delay 252.1 281.9 32.1 151.9
Approach LOS F F C F

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.88
Intersection Signal Delay: 232.4 Intersection LOS: F
Intersection Capacity Utilization 120.2% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     33: Pala Rd (SR-76) & Olive Hill Rd

AM Existing + Cumulative + Project
33: Pala Rd (SR-76) & Olive Hill Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 200 0 150 150 0
Storage Lanes 1 0 1 1 0 1 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.979 0.850 0.850 0.941
Flt Protected 0.950 0.950 0.979 0.950
Satd. Flow (prot) 1583 3465 0 1583 3539 1417 0 1824 1417 1583 1753 0
Flt Permitted 0.950 0.950 0.979 0.950
Satd. Flow (perm) 1583 3465 0 1583 3539 1417 0 1824 1417 1583 1753 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 114 263 33
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 585 663 961 1186
Travel Time (s) 13.3 15.1 21.8 27.0
Volume (vph) 100 1100 178 470 1900 200 110 153 250 150 300 193
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 1158 187 495 2000 211 116 161 263 158 316 203
Lane Group Flow (vph) 105 1345 0 495 2000 211 0 277 263 158 519 0
v/c Ratio 1.19 1.49 1.88 1.54 0.36 0.80 0.55 0.47 1.31
Control Delay 197.1 256.4 433.5 272.9 11.5 54.0 9.0 36.6 186.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 197.1 256.4 433.5 272.9 11.5 54.0 9.0 36.6 186.9
Queue Length 50th (ft) ~73 ~564 ~434 ~850 37 152 0 79 ~371
Queue Length 95th (ft) #176 #699 #623 #987 91 #278 66 140 #568
Internal Link Dist (ft) 505 583 881 1106
Turn Bay Length (ft) 250 250 200 150 150
Base Capacity (vph) 88 900 264 1298 592 345 481 334 396
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.19 1.49 1.88 1.54 0.36 0.80 0.55 0.47 1.31

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project
33: Pala Rd (SR-76) & Olive Hill Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 1.00
Satd. Flow (prot) 1583 3465 1583 3539 1417 1825 1417 1583 1753
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 1.00
Satd. Flow (perm) 1583 3465 1583 3539 1417 1825 1417 1583 1753
Volume (vph) 100 1100 178 470 1900 200 110 153 250 150 300 193
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 1158 187 495 2000 211 116 161 263 158 316 203
RTOR Reduction (vph) 0 14 0 0 0 72 0 0 213 0 26 0
Lane Group Flow (vph) 105 1331 0 495 2000 139 0 277 50 158 493 0
Turn Type Prot Prot Perm Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 2
Actuated Green, G (s) 5.0 23.0 15.0 33.0 33.0 17.0 17.0 19.0 19.0
Effective Green, g (s) 5.0 23.0 15.0 33.0 33.0 17.0 17.0 19.0 19.0
Actuated g/C Ratio 0.06 0.26 0.17 0.37 0.37 0.19 0.19 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 88 886 264 1298 520 345 268 334 370
v/s Ratio Prot 0.07 0.38 c0.31 c0.57 c0.15 0.10 c0.28
v/s Ratio Perm 0.10 0.04
v/c Ratio 1.19 1.50 1.88 1.54 0.27 0.80 0.19 0.47 1.33
Uniform Delay, d1 42.5 33.5 37.5 28.5 20.0 34.9 30.7 31.1 35.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 156.9 231.9 407.9 247.3 0.3 17.7 1.5 4.7 167.0
Delay (s) 199.4 265.4 445.4 275.8 20.3 52.6 32.2 35.9 202.5
Level of Service F F F F C D C D F
Approach Delay (s) 260.6 286.9 42.7 163.6
Approach LOS F F D F

Intersection Summary
HCM Average Control Delay 239.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.36
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 120.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 600 900 1700 202 239 900
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 22.0 70.0 48.0 48.0 20.0 22.0
Total Split (%) 24.4% 77.8% 53.3% 53.3% 22.2% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 18.0 66.0 44.0 44.0 16.0 38.0
Actuated g/C Ratio 0.20 0.73 0.49 0.49 0.18 0.42
v/c Ratio 1.03 0.69 1.03 0.27 0.46 0.90
Control Delay 81.0 9.9 55.2 2.8 36.3 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.0 9.9 55.2 2.8 36.3 37.4
LOS F A E A D D
Approach Delay 38.4 49.6 37.1
Approach LOS D D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 42.8 Intersection LOS: D
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd
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AM Existing + Cumulative + Project
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 500 300 500 0
Storage Lanes 2 1 2 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 1863 3539 1417 3072 2493
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 1863 3539 1417 3072 2493
Right Turn on Red Yes No
Satd. Flow (RTOR) 213
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 565 451 1333
Travel Time (s) 12.8 10.3 30.3
Volume (vph) 600 900 1700 202 239 900
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 947 1789 213 252 947
Lane Group Flow (vph) 632 947 1789 213 252 947
v/c Ratio 1.03 0.69 1.03 0.27 0.46 0.90
Control Delay 81.0 9.9 55.2 2.8 36.3 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.0 9.9 55.2 2.8 36.3 37.4
Queue Length 50th (ft) ~200 242 ~581 0 67 277
Queue Length 95th (ft) #306 369 #717 35 104 #417
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 614 1366 1730 802 546 1053
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.69 1.03 0.27 0.46 0.90

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 3539 1417 3072 2493
Volume (vph) 600 900 1700 202 239 900
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 947 1789 213 252 947
RTOR Reduction (vph) 0 0 0 109 0 0
Lane Group Flow (vph) 632 947 1789 104 252 947
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 18.0 66.0 44.0 44.0 16.0 34.0
Effective Green, g (s) 18.0 66.0 44.0 44.0 16.0 34.0
Actuated g/C Ratio 0.20 0.73 0.49 0.49 0.18 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 614 1366 1730 693 546 1053
v/s Ratio Prot c0.21 0.51 c0.51 0.08 c0.18
v/s Ratio Perm 0.07 0.20
v/c Ratio 1.03 0.69 1.03 0.15 0.46 0.90
Uniform Delay, d1 36.0 6.5 23.0 12.7 33.1 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.0 1.5 31.0 0.1 2.8 10.3
Delay (s) 80.0 8.1 54.0 12.8 35.9 36.6
Level of Service F A D B D D
Approach Delay (s) 36.9 49.6 36.5
Approach LOS D D D

Intersection Summary
HCM Average Control Delay 42.1 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project
35: Reche Rd & Live Oak Park Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 79 496 446 65 87 162
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 83 522 469 68 92 171
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 538 1192 504
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 538 1192 504
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 92 52 70
cM capacity (veh/h) 1030 190 568

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 83 522 538 262
Volume Left 83 0 0 92
Volume Right 0 0 68 171
cSH 1030 1700 1700 335
Volume to Capacity 0.08 0.31 0.32 0.78
Queue Length 95th (ft) 7 0 0 159
Control Delay (s) 8.8 0.0 0.0 45.3
Lane LOS A E
Approach Delay (s) 1.2 0.0 45.3
Approach LOS E

Intersection Summary
Average Delay 9.0
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15

AM Existing + Cumulative + Project
36: Reche Rd & Green Canyon Norte Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBT
Lane Configurations
Volume (vph) 9 331 81 610 285 4 9
Turn Type Prot Prot Split
Protected Phases 7 4 3 8 2 2 6
Permitted Phases
Detector Phases 7 4 3 8 2 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 8.0 35.0 11.0 38.0 24.0 24.0 20.0
Total Split (%) 8.9% 38.9% 12.2% 42.2% 26.7% 26.7% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max None
Act Effct Green (s) 4.1 21.0 7.0 28.1 21.2 21.2 7.0
Actuated g/C Ratio 0.06 0.32 0.10 0.43 0.33 0.33 0.10
v/c Ratio 0.10 0.65 0.52 0.80 0.58 0.34 0.25
Control Delay 40.1 26.0 45.9 27.0 29.6 5.9 28.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.1 26.0 45.9 27.0 29.6 5.9 28.4
LOS D C D C C A C
Approach Delay 26.3 29.2 19.4 28.4
Approach LOS C C B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 65.2
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 25.5 Intersection LOS: C
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     36: Reche Rd & Green Canyon Norte
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AM Existing + Cumulative + Project
36: Reche Rd & Green Canyon Norte Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 150 0 150 0 150 0 0 0
Storage Lanes 1 0 1 0 1 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.985 0.999 0.853 0.963
Flt Protected 0.950 0.950 0.950 0.974
Satd. Flow (prot) 1583 1835 0 1583 1861 0 1583 1589 0 0 1747 0
Flt Permitted 0.950 0.950 0.950 0.974
Satd. Flow (perm) 1583 1835 0 1583 1861 0 1583 1589 0 0 1747 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 220 13
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 973 4892 1501 1367
Travel Time (s) 22.1 111.2 34.1 31.1
Volume (vph) 9 331 37 81 610 4 285 4 209 24 9 12
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 9 348 39 85 642 4 300 4 220 25 9 13
Lane Group Flow (vph) 9 387 0 85 646 0 300 224 0 0 47 0
v/c Ratio 0.10 0.65 0.52 0.80 0.58 0.34 0.25
Control Delay 40.1 26.0 45.9 27.0 29.6 5.9 28.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.1 26.0 45.9 27.0 29.6 5.9 28.4
Queue Length 50th (ft) 4 146 37 226 117 1 14
Queue Length 95th (ft) 19 244 #111 #498 #276 55 48
Internal Link Dist (ft) 893 4812 1421 1287
Turn Bay Length (ft) 150 150 150
Base Capacity (vph) 92 775 170 905 514 664 374
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.50 0.50 0.71 0.58 0.34 0.13

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project
36: Reche Rd & Green Canyon Norte HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.85 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1583 1835 1583 1861 1583 1588 1747
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (perm) 1583 1835 1583 1861 1583 1588 1747
Volume (vph) 9 331 37 81 610 4 285 4 209 24 9 12
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 9 348 39 85 642 4 300 4 220 25 9 13
RTOR Reduction (vph) 0 5 0 0 0 0 0 153 0 0 12 0
Lane Group Flow (vph) 9 382 0 85 646 0 300 71 0 0 35 0
Turn Type Prot Prot Split Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases
Actuated Green, G (s) 0.6 23.4 5.3 28.1 21.2 21.2 4.1
Effective Green, g (s) 0.6 23.4 5.3 28.1 21.2 21.2 4.1
Actuated g/C Ratio 0.01 0.33 0.08 0.40 0.30 0.30 0.06
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 14 613 120 747 479 481 102
v/s Ratio Prot 0.01 0.21 c0.05 c0.35 c0.19 0.04 c0.02
v/s Ratio Perm
v/c Ratio 0.64 0.62 0.71 0.86 0.63 0.15 0.34
Uniform Delay, d1 34.6 19.6 31.6 19.2 21.0 17.8 31.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 71.2 2.0 17.4 10.2 6.1 0.6 2.0
Delay (s) 105.8 21.6 49.0 29.4 27.1 18.4 33.6
Level of Service F C D C C B C
Approach Delay (s) 23.5 31.7 23.4 33.6
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project
37: Pala Rd (SR-76) & Pala Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL SBT SBR
Lane Configurations
Volume (vph) 240 439 16 264 31 11 164
Turn Type Prot Prot Split Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 6
Detector Phases 7 4 3 8 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 15.0 41.0 8.0 34.0 21.0 20.0 20.0
Total Split (%) 16.7% 45.6% 8.9% 37.8% 23.3% 22.2% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None None
Act Effct Green (s) 11.3 29.9 4.1 15.7 17.5 7.7 7.7
Actuated g/C Ratio 0.17 0.45 0.06 0.24 0.26 0.11 0.11
v/c Ratio 0.93 0.32 0.19 0.70 0.08 0.21 0.55
Control Delay 74.4 13.2 41.5 32.1 23.6 31.7 12.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.4 13.2 41.5 32.1 23.6 31.7 12.8
LOS E B D C C C B
Approach Delay 33.7 32.6 16.6
Approach LOS C C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 66.2
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 30.4 Intersection LOS: C
Intersection Capacity Utilization 49.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     37: Pala Rd (SR-76) & Pala Mission Rd

AM Existing + Cumulative + Project
37: Pala Rd (SR-76) & Pala Mission Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 0 200 0 0 50
Storage Lanes 1 0 1 0 1 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.988 0.985 0.850
Flt Protected 0.950 0.950 0.950 0.965
Satd. Flow (prot) 1583 3497 0 1583 1835 0 1583 1863 0 0 1798 1417
Flt Permitted 0.950 0.950 0.950 0.965
Satd. Flow (perm) 1583 3497 0 1583 1835 0 1583 1863 0 0 1798 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 12 7 173
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 941 1076 1007 1565
Travel Time (s) 21.4 24.5 22.9 35.6
Volume (vph) 240 439 39 16 264 29 31 0 0 29 11 164
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 253 462 41 17 278 31 33 0 0 31 12 173
Lane Group Flow (vph) 253 503 0 17 309 0 33 0 0 0 43 173
v/c Ratio 0.93 0.32 0.19 0.70 0.08 0.21 0.55
Control Delay 74.4 13.2 41.5 32.1 23.6 31.7 12.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.4 13.2 41.5 32.1 23.6 31.7 12.8
Queue Length 50th (ft) 105 62 7 113 10 17 0
Queue Length 95th (ft) #298 130 29 207 37 48 53
Internal Link Dist (ft) 861 996 927 1485
Turn Bay Length (ft) 250 250 200 50
Base Capacity (vph) 271 1785 89 696 419 379 435
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.28 0.19 0.44 0.08 0.11 0.40

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project
37: Pala Rd (SR-76) & Pala Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.97 1.00
Satd. Flow (prot) 1583 3496 1583 1835 1583 1798 1417
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.97 1.00
Satd. Flow (perm) 1583 3496 1583 1835 1583 1798 1417
Volume (vph) 240 439 39 16 264 29 31 0 0 29 11 164
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 253 462 41 17 278 31 33 0 0 31 12 173
RTOR Reduction (vph) 0 7 0 0 5 0 0 0 0 0 0 158
Lane Group Flow (vph) 253 496 0 17 304 0 33 0 0 0 43 15
Turn Type Prot Prot Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 6
Actuated Green, G (s) 11.3 29.9 0.7 19.3 17.5 6.2 6.2
Effective Green, g (s) 11.3 29.9 0.7 19.3 17.5 6.2 6.2
Actuated g/C Ratio 0.16 0.43 0.01 0.27 0.25 0.09 0.09
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 254 1487 16 504 394 159 125
v/s Ratio Prot c0.16 0.14 0.01 c0.17 c0.02 c0.02
v/s Ratio Perm 0.01
v/c Ratio 1.00 0.33 1.06 0.60 0.08 0.27 0.12
Uniform Delay, d1 29.5 13.5 34.8 22.2 20.3 29.9 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 55.0 0.1 246.4 2.0 0.4 0.9 0.4
Delay (s) 84.5 13.7 281.2 24.2 20.7 30.9 30.0
Level of Service F B F C C C C
Approach Delay (s) 37.4 37.6 20.7 30.2
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 35.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 70.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 49.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 50 2120 1600 110 50 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 53 2232 1684 116 53 21
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1800 4079 1742
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1800 4079 1742
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 85 0 80
cM capacity (veh/h) 342 2 107

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 53 2232 1800 74
Volume Left 53 0 0 53
Volume Right 0 0 116 21
cSH 342 1700 1700 3
Volume to Capacity 0.15 1.31 1.06 21.78
Queue Length 95th (ft) 13 0 0 Err
Control Delay (s) 17.4 0.0 0.0 Err
Lane LOS C F
Approach Delay (s) 0.4 0.0 Err
Approach LOS F

Intersection Summary
Average Delay 177.4
Intersection Capacity Utilization 122.7% ICU Level of Service H
Analysis Period (min) 15

PM Existing + Cumulative + Project
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 220 1760 1340 120 60 80
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 12.0 69.0 57.0 57.0 21.0 21.0
Total Split (%) 13.3% 76.7% 63.3% 63.3% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 8.0 65.1 53.1 53.1 8.6 8.6
Actuated g/C Ratio 0.10 0.80 0.65 0.65 0.11 0.11
v/c Ratio 1.50 1.25 1.17 0.14 0.38 0.37
Control Delay 284.0 132.7 102.5 5.6 40.4 13.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 284.0 132.7 102.5 5.6 40.4 13.3
LOS F F F A D B
Approach Delay 149.6 94.6 24.9
Approach LOS F F C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 81.7
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.50
Intersection Signal Delay: 122.3 Intersection LOS: F
Intersection Capacity Utilization 103.0% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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PM Existing + Cumulative + Project
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 450 20 0 180
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1863 1863 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1863 1863 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 16 84
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3191 8309 1271
Travel Time (s) 72.5 188.8 28.9
Volume (vph) 220 1760 1340 120 60 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 1853 1411 126 63 84
Lane Group Flow (vph) 232 1853 1411 126 63 84
v/c Ratio 1.50 1.25 1.17 0.14 0.38 0.37
Control Delay 284.0 132.7 102.5 5.6 40.4 13.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 284.0 132.7 102.5 5.6 40.4 13.3
Queue Length 50th (ft) ~167 ~1198 ~869 19 31 0
Queue Length 95th (ft) #317 #1546 #1186 44 68 39
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 155 1484 1210 926 299 336
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.50 1.25 1.17 0.14 0.21 0.25

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1583 1417
Volume (vph) 220 1760 1340 120 60 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 1853 1411 126 63 84
RTOR Reduction (vph) 0 0 0 6 0 75
Lane Group Flow (vph) 232 1853 1411 120 63 9
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 8.0 65.1 53.1 53.1 8.6 8.6
Effective Green, g (s) 8.0 65.1 53.1 53.1 8.6 8.6
Actuated g/C Ratio 0.10 0.80 0.65 0.65 0.11 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 155 1484 1211 921 167 149
v/s Ratio Prot c0.15 c0.99 0.76 c0.04
v/s Ratio Perm 0.08 0.01
v/c Ratio 1.50 1.25 1.17 0.13 0.38 0.06
Uniform Delay, d1 36.9 8.3 14.3 5.5 34.1 32.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 254.3 117.7 83.6 0.1 1.4 0.2
Delay (s) 291.2 126.0 97.9 5.5 35.5 33.1
Level of Service F F F A D C
Approach Delay (s) 144.4 90.4 34.1
Approach LOS F F C

Intersection Summary
HCM Average Control Delay 118.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 81.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 103.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 10 1600 1600 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 1684 1684 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1695 3395 1689
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1695 3395 1689
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 0 91
cM capacity (veh/h) 376 8 116

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 11 1684 1695 21
Volume Left 11 0 0 11
Volume Right 0 0 11 11
cSH 376 1700 1700 15
Volume to Capacity 0.03 0.99 1.00 1.40
Queue Length 95th (ft) 2 0 0 80
Control Delay (s) 14.8 0.0 0.0 733.2
Lane LOS B F
Approach Delay (s) 0.1 0.0 733.2
Approach LOS F

Intersection Summary
Average Delay 4.6
Intersection Capacity Utilization 94.8% ICU Level of Service F
Analysis Period (min) 15

PM Existing + Cumulative + Project
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT SBT
Lane Configurations
Volume (vph) 130 1000 100 960 290 290 210
Turn Type Prot Prot custom
Protected Phases 7 4 3 8 1 2 6
Permitted Phases 8
Detector Phases 7 4 3 8 1 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 9.0 29.0 8.0 28.0 20.0 31.0 32.0
Total Split (%) 7.5% 24.2% 6.7% 23.3% 16.7% 25.8% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min
Act Effct Green (s) 5.0 25.0 4.0 24.0 33.9 27.0 28.0
Actuated g/C Ratio 0.05 0.23 0.04 0.22 0.31 0.25 0.25
v/c Ratio 1.90 1.50 1.81 1.31 0.54 1.54 1.63
Control Delay 483.0 264.1 458.2 184.0 15.4 283.5 323.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 483.0 264.1 458.2 184.0 15.4 283.5 323.0
LOS F F F F B F F
Approach Delay 286.6 168.1 283.5 323.0
Approach LOS F F F F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 109.9
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.90
Intersection Signal Delay: 252.4 Intersection LOS: F
Intersection Capacity Utilization 108.8% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395

Campus Park Traffic Impact Study Appendix Page 595 of 940



PM Existing + Cumulative + Project
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 330 0 150 150 0 0 0 0
Storage Lanes 1 0 1 1 0 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.982 0.850 0.971 0.970
Flt Protected 0.950 0.950 0.983 0.977
Satd. Flow (prot) 1583 3476 0 1583 3539 1417 0 1778 0 0 1765 0
Flt Permitted 0.950 0.950 0.983 0.977
Satd. Flow (perm) 1583 3476 0 1583 3539 1417 0 1778 0 0 1765 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 190 11 11
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 652 462 899 4464
Travel Time (s) 14.8 10.5 20.4 101.5
Volume (vph) 130 1000 140 100 960 290 220 290 140 340 210 160
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 137 1053 147 105 1011 305 232 305 147 358 221 168
Lane Group Flow (vph) 137 1200 0 105 1011 305 0 684 0 0 747 0
v/c Ratio 1.90 1.50 1.81 1.31 0.54 1.54 1.63
Control Delay 483.0 264.1 458.2 184.0 15.4 283.5 323.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 483.0 264.1 458.2 184.0 15.4 283.5 323.0
Queue Length 50th (ft) ~149 ~622 ~112 ~483 61 ~679 ~764
Queue Length 95th (ft) #275 #763 #225 #617 150 #914 #1006
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 72 799 58 773 599 445 458
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 1.90 1.50 1.81 1.31 0.51 1.54 1.63

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 0.97 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 0.98
Satd. Flow (prot) 1583 3474 1583 3539 1417 1779 1764
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 0.98
Satd. Flow (perm) 1583 3474 1583 3539 1417 1779 1764
Volume (vph) 130 1000 140 100 960 290 220 290 140 340 210 160
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 137 1053 147 105 1011 305 232 305 147 358 221 168
RTOR Reduction (vph) 0 8 0 0 0 138 0 8 0 0 8 0
Lane Group Flow (vph) 137 1192 0 105 1011 167 0 676 0 0 739 0
Turn Type Prot Prot custom Split Split
Protected Phases 7 4 3 8 1 2 2 6 6
Permitted Phases 8
Actuated Green, G (s) 5.0 25.0 4.0 24.0 29.9 27.0 28.0
Effective Green, g (s) 5.0 25.0 4.0 24.0 29.9 27.0 28.0
Actuated g/C Ratio 0.05 0.23 0.04 0.22 0.27 0.25 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 72 790 58 773 437 437 449
v/s Ratio Prot 0.09 c0.34 0.07 c0.29 c0.02 c0.38 c0.42
v/s Ratio Perm 0.10
v/c Ratio 1.90 1.51 1.81 1.31 0.38 1.55 1.65
Uniform Delay, d1 52.5 42.5 53.0 43.0 32.5 41.5 41.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 453.5 235.3 424.2 147.8 0.6 257.0 300.3
Delay (s) 505.9 277.7 477.2 190.8 33.0 298.4 341.3
Level of Service F F F F C F F
Approach Delay (s) 301.1 178.1 298.4 341.3
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 266.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.40
Actuated Cycle Length (s) 109.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 108.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project
5: Dulin Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 20 10 1250 20 10 530
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 11 1316 21 11 558
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 13
Median type None
Median storage veh)
Upstream signal (ft) 899
pX, platoon unblocked
vC, conflicting volume 1905 1326 1337
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1905 1326 1337
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 72 94 98
cM capacity (veh/h) 74 190 516

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 32 1337 568
Volume Left 21 0 11
Volume Right 11 21 0
cSH 111 1700 516
Volume to Capacity 0.28 0.79 0.02
Queue Length 95th (ft) 27 0 2
Control Delay (s) 56.4 0.0 0.6
Lane LOS F A
Approach Delay (s) 56.4 0.0 0.6
Approach LOS F

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15

PM Existing + Cumulative + Project
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR
Lane Configurations
Volume (vph) 1150 300 400 860 10 520
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Detector Phases 4 4 3 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 56.0 56.0 29.0 85.0 35.0 35.0
Total Split (%) 46.7% 46.7% 24.2% 70.8% 29.2% 29.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 52.0 52.0 25.0 81.0 31.0 31.0
Actuated g/C Ratio 0.43 0.43 0.21 0.68 0.26 0.26
v/c Ratio 1.50 0.45 1.28 0.72 0.58 1.08
Control Delay 260.2 14.1 175.0 27.7 44.6 92.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 260.2 14.1 175.0 27.7 44.6 92.8
LOS F B F C D F
Approach Delay 209.3 74.4 77.1
Approach LOS F E E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 40 (33%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.50
Intersection Signal Delay: 131.2 Intersection LOS: F
Intersection Capacity Utilization 117.2% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps
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PM Existing + Cumulative + Project
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 500 0 0 0 0 900
Storage Lanes 0 1 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.954
Satd. Flow (prot) 0 1863 1417 1583 1863 0 0 0 0 0 1777 1417
Flt Permitted 0.950 0.954
Satd. Flow (perm) 0 1863 1417 1583 1863 0 0 0 0 0 1777 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 152 188
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 654 1271 961 1209
Travel Time (s) 14.9 28.9 21.8 27.5
Volume (vph) 0 1150 300 400 860 0 0 0 0 240 10 520
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1211 316 421 905 0 0 0 0 253 11 547
Lane Group Flow (vph) 0 1211 316 421 905 0 0 0 0 0 264 547
v/c Ratio 1.50 0.45 1.28 0.72 0.58 1.08
Control Delay 260.2 14.1 175.0 27.7 44.6 92.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 260.2 14.1 175.0 27.7 44.6 92.8
Queue Length 50th (ft) ~1301 83 ~404 667 179 ~359
Queue Length 95th (ft) #1562 161 m#291 m557 269 #581
Internal Link Dist (ft) 574 1191 881 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 807 700 330 1258 459 505
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.50 0.45 1.28 0.72 0.58 1.08

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

PM Existing + Cumulative + Project
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1417 1583 1863 1778 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1417 1583 1863 1778 1417
Volume (vph) 0 1150 300 400 860 0 0 0 0 240 10 520
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1211 316 421 905 0 0 0 0 253 11 547
RTOR Reduction (vph) 0 0 86 0 0 0 0 0 0 0 0 139
Lane Group Flow (vph) 0 1211 230 421 905 0 0 0 0 0 264 408
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 52.0 52.0 25.0 81.0 31.0 31.0
Effective Green, g (s) 52.0 52.0 25.0 81.0 31.0 31.0
Actuated g/C Ratio 0.43 0.43 0.21 0.68 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 807 614 330 1258 459 366
v/s Ratio Prot c0.65 c0.27 0.49
v/s Ratio Perm 0.16 0.15 c0.29
v/c Ratio 1.50 0.37 1.28 0.72 0.58 1.11
Uniform Delay, d1 34.0 23.0 47.5 12.3 38.8 44.5
Progression Factor 1.00 1.00 1.33 2.12 1.00 1.00
Incremental Delay, d2 231.8 0.4 126.3 0.2 5.2 81.4
Delay (s) 265.8 23.4 189.5 26.2 43.9 125.9
Level of Service F C F C D F
Approach Delay (s) 215.6 78.1 0.0 99.2
Approach LOS F E A F

Intersection Summary
HCM Average Control Delay 140.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.34
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 117.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBT NBR
Lane Configurations
Volume (vph) 600 820 900 270 10 370
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2
Detector Phases 7 4 8 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 37.0 97.0 60.0 60.0 23.0 23.0
Total Split (%) 30.8% 80.8% 50.0% 50.0% 19.2% 19.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min
Act Effct Green (s) 33.0 93.0 56.0 56.0 19.0 19.0
Actuated g/C Ratio 0.28 0.78 0.47 0.47 0.16 0.16
v/c Ratio 1.45 0.60 1.09 0.41 1.54 0.88
Control Delay 243.6 16.2 89.6 19.2 293.9 39.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 243.6 16.2 89.6 19.2 293.9 39.4
LOS F B F B F D
Approach Delay 112.3 73.3 173.3
Approach LOS F E F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.54
Intersection Signal Delay: 112.9 Intersection LOS: F
Intersection Capacity Utilization 117.2% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

PM Existing + Cumulative + Project
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 1 0 0 1 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.954
Satd. Flow (prot) 1583 1863 0 0 1863 1417 0 1777 1417 0 0 0
Flt Permitted 0.950 0.954
Satd. Flow (perm) 1583 1863 0 0 1863 1417 0 1777 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 51 256
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 600 820 0 0 900 270 400 10 370 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 863 0 0 947 284 421 11 389 0 0 0
Lane Group Flow (vph) 632 863 0 0 947 284 0 432 389 0 0 0
v/c Ratio 1.45 0.60 1.09 0.41 1.54 0.88
Control Delay 243.6 16.2 89.6 19.2 293.9 39.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 243.6 16.2 89.6 19.2 293.9 39.4
Queue Length 50th (ft) ~658 454 ~826 115 ~470 106
Queue Length 95th (ft) m#426 m346 #1076 187 #671 #290
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 435 1444 869 688 281 440
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.45 0.60 1.09 0.41 1.54 0.88

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Existing + Cumulative + Project
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1863 1417 1776 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1863 1417 1776 1417
Volume (vph) 600 820 0 0 900 270 400 10 370 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 863 0 0 947 284 421 11 389 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 27 0 0 215 0 0 0
Lane Group Flow (vph) 632 863 0 0 947 257 0 432 174 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 33.0 93.0 56.0 56.0 19.0 19.0
Effective Green, g (s) 33.0 93.0 56.0 56.0 19.0 19.0
Actuated g/C Ratio 0.28 0.78 0.47 0.47 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 435 1444 869 661 281 224
v/s Ratio Prot c0.40 0.46 c0.51
v/s Ratio Perm 0.18 0.24 0.12
v/c Ratio 1.45 0.60 1.09 0.39 1.54 0.77
Uniform Delay, d1 43.5 5.7 32.0 20.8 50.5 48.4
Progression Factor 1.25 2.72 1.00 1.00 1.00 1.00
Incremental Delay, d2 205.0 0.1 57.9 0.4 258.9 22.6
Delay (s) 259.4 15.4 89.9 21.2 309.4 71.0
Level of Service F B F C F E
Approach Delay (s) 118.5 74.1 196.5 0.0
Approach LOS F E F A

Intersection Summary
HCM Average Control Delay 121.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.28
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 117.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project
8: Pala Rd (SR-76) & Pankey Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 152 750 328 200 600 83 315 408 305 106 459 200
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 160 789 345 211 632 87 332 429 321 112 483 211
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 719 1135 2831 2422 962 2914 2551 675
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 719 1135 2831 2422 962 2914 2551 675
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 82 66 0 0 0 0 0 54
cM capacity (veh/h) 882 616 0 17 310 0 14 454

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 1295 929 1082 805
Volume Left 160 211 332 112
Volume Right 345 87 321 211
cSH 882 616 0 0
Volume to Capacity 0.18 0.34 Err Err
Queue Length 95th (ft) 16 38 Err Err
Control Delay (s) 6.0 9.5 Err Err
Lane LOS A A F F
Approach Delay (s) 6.0 9.5 Err Err
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 190.3% ICU Level of Service H
Analysis Period (min) 15

Campus Park Traffic Impact Study Appendix Page 600 of 940



PM Existing + Cumulative + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR ø2 ø3
Lane Configurations
Volume (vph) 689 500 550 121 82 0 370
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 6 6 2 3
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 21.0 42.0 29.0 29.0 20.0 20.0 20.0 20.0 8.0
Total Split (%) 23.3% 46.7% 32.2% 32.2% 22.2% 22.2% 22.2% 22% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min None
Act Effct Green (s) 17.3 37.5 16.2 16.2 9.3 9.3 9.3
Actuated g/C Ratio 0.27 0.58 0.25 0.25 0.14 0.14 0.14
v/c Ratio 0.88 0.26 0.65 0.28 0.40 0.26 0.27
Control Delay 40.1 7.3 25.5 6.1 31.8 0.9 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.1 7.3 25.5 6.1 31.8 0.9 0.9
LOS D A C A C A A
Approach Delay 26.3 22.0 6.5
Approach LOS C C A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 64.6
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 21.2 Intersection LOS: C
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     9: Pala Rd (SR-76) & Horse Ranch Creek Rd

PM Existing + Cumulative + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 250 0 0 150 150
Storage Lanes 2 0 1 1 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1441 1346
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1441 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 127 617 617
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2833 5160 734 1509
Travel Time (s) 64.4 117.3 16.7 34.3
Volume (vph) 689 500 0 0 550 121 0 0 0 82 0 370
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 725 526 0 0 579 127 0 0 0 86 0 389
Lane Group Flow (vph) 725 526 0 0 579 127 0 0 0 86 194 195
v/c Ratio 0.88 0.26 0.65 0.28 0.40 0.26 0.27
Control Delay 40.1 7.3 25.5 6.1 31.8 0.9 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.1 7.3 25.5 6.1 31.8 0.9 0.9
Queue Length 50th (ft) 138 46 104 0 32 0 0
Queue Length 95th (ft) #303 83 167 36 78 0 0
Internal Link Dist (ft) 2753 5080 654 1429
Turn Bay Length (ft) 250 250 150 150
Base Capacity (vph) 821 2111 1213 569 340 803 782
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.88 0.25 0.48 0.22 0.25 0.24 0.25

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.85 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1441 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1441 1346
Volume (vph) 689 500 0 0 550 121 0 0 0 82 0 370
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 725 526 0 0 579 127 0 0 0 86 0 389
RTOR Reduction (vph) 0 0 0 0 0 95 0 0 0 0 166 167
Lane Group Flow (vph) 725 526 0 0 579 32 0 0 0 86 28 28
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 6
Actuated Green, G (s) 17.3 37.5 16.2 16.2 9.3 9.3 9.3
Effective Green, g (s) 17.3 37.5 16.2 16.2 9.3 9.3 9.3
Actuated g/C Ratio 0.27 0.58 0.25 0.25 0.14 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 825 2061 890 356 217 208 194
v/s Ratio Prot c0.24 0.15 c0.16 c0.06 0.02
v/s Ratio Perm 0.02 0.02
v/c Ratio 0.88 0.26 0.65 0.09 0.40 0.13 0.15
Uniform Delay, d1 22.5 6.6 21.6 18.5 25.0 24.0 24.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.5 0.1 1.7 0.1 1.2 0.3 0.3
Delay (s) 33.1 6.7 23.3 18.6 26.2 24.3 24.4
Level of Service C A C B C C C
Approach Delay (s) 22.0 22.4 0.0 24.7
Approach LOS C C A C

Intersection Summary
HCM Average Control Delay 22.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 64.4 Sum of lost time (s) 21.6
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 50 1000 1220 30 50 70
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 53 1053 1284 32 53 74
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1316 2458 1300
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1316 2458 1300
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 90 0 63
cM capacity (veh/h) 525 30 197

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 1105 1316 126
Volume Left 53 0 53
Volume Right 0 32 74
cSH 525 1700 60
Volume to Capacity 0.10 0.77 2.11
Queue Length 95th (ft) 8 0 305
Control Delay (s) 3.8 0.0 659.3
Lane LOS A F
Approach Delay (s) 3.8 0.0 659.3
Approach LOS F

Intersection Summary
Average Delay 34.3
Intersection Capacity Utilization 107.9% ICU Level of Service G
Analysis Period (min) 15

Campus Park Traffic Impact Study Appendix Page 602 of 940



PM Existing + Cumulative + Project
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 890 70 30 1150 60 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 937 74 32 1211 63 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1011 2247 974
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1011 2247 974
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 95 0 97
cM capacity (veh/h) 686 44 306

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 1011 1242 74
Volume Left 0 32 63
Volume Right 74 0 11
cSH 1700 686 50
Volume to Capacity 0.59 0.05 1.48
Queue Length 95th (ft) 0 4 174
Control Delay (s) 0.0 1.9 427.4
Lane LOS A F
Approach Delay (s) 0.0 1.9 427.4
Approach LOS F

Intersection Summary
Average Delay 14.6
Intersection Capacity Utilization 95.7% ICU Level of Service F
Analysis Period (min) 15

PM Existing + Cumulative + Project
12: Pala Mesa Dr & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 150 145 200 174 176 232 110 810 189 199 480 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 158 153 211 183 185 244 116 853 199 209 505 84
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2387 2249 547 2395 2192 952 589 1052
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2387 2249 547 2395 2192 952 589 1052
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 0 61 0 0 22 88 68
cM capacity (veh/h) 0 25 537 0 27 315 986 662

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 521 183 429 116 1052 209 589
Volume Left 158 183 0 116 0 209 0
Volume Right 211 0 244 0 199 0 84
cSH 0 0 57 986 1700 662 1700
Volume to Capacity Err Err 7.56 0.12 0.62 0.32 0.35
Queue Length 95th (ft) Err Err Err 10 0 34 0
Control Delay (s) Err Err Err 9.1 0.0 12.9 0.0
Lane LOS F F F A B
Approach Delay (s) Err Err 0.9 3.4
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 131.4% ICU Level of Service H
Analysis Period (min) 15
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PM Existing + Cumulative + Project
13: Pala Mesa Dr & Wilt Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 10 0 30 10 40 0 50 90 40 20 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 11 0 32 11 42 0 53 95 42 21 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 53 11 147 147 11 247 126 32
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 53 11 147 147 11 247 126 32
tC, single (s) 4.3 4.3 7.3 6.7 6.4 7.3 6.7 6.4
tC, 2 stage (s)
tF (s) 2.4 2.4 3.7 4.2 3.5 3.7 4.2 3.5
p0 queue free % 99 98 100 92 91 92 97 99
cM capacity (veh/h) 1445 1499 740 692 1020 561 711 993

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 21 84 147 74
Volume Left 11 32 0 42
Volume Right 0 42 95 11
cSH 1445 1499 873 639
Volume to Capacity 0.01 0.02 0.17 0.12
Queue Length 95th (ft) 1 2 15 10
Control Delay (s) 3.8 2.9 10.0 11.4
Lane LOS A A A B
Approach Delay (s) 3.8 2.9 10.0 11.4
Approach LOS A B

Intersection Summary
Average Delay 8.1
Intersection Capacity Utilization 27.3% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Cumulative + Project
14: Stewart Canyon Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 10 21 30 26 13 350 60 710 26 464 690 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 22 32 27 14 368 63 747 27 488 726 84
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2994 2646 768 2633 2675 761 811 775
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2994 2646 768 2633 2675 761 811 775
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 0 92 0 0 9 92 42
cM capacity (veh/h) 0 9 401 0 9 405 815 841

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 64 409 63 775 488 811
Volume Left 11 27 63 0 488 0
Volume Right 32 368 0 27 0 84
cSH 0 0 815 1700 841 1700
Volume to Capacity Err Err 0.08 0.46 0.58 0.48
Queue Length 95th (ft) Err Err 6 0 96 0
Control Delay (s) Err Err 9.8 0.0 15.0 0.0
Lane LOS F F A C
Approach Delay (s) Err Err 0.7 5.7
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 104.2% ICU Level of Service G
Analysis Period (min) 15
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PM Existing + Cumulative + Project
15: Reche Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 290 250 870 330 210 350
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 305 263 916 347 221 368
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2584 405 589
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2584 405 589
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 59 7
cM capacity (veh/h) 2 646 986

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 568 916 347 589
Volume Left 305 916 0 0
Volume Right 263 0 0 368
cSH 4 986 1700 1700
Volume to Capacity 153.72 0.93 0.20 0.35
Queue Length 95th (ft) Err 367 0 0
Control Delay (s) Err 34.9 0.0 0.0
Lane LOS F D
Approach Delay (s) Err 25.3 0.0
Approach LOS F

Intersection Summary
Average Delay 2360.8
Intersection Capacity Utilization 131.5% ICU Level of Service H
Analysis Period (min) 15

PM Existing + Cumulative + Project
16: Reche Rd & Tecalote Dr HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 430 30 0 530 20 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 453 32 0 558 21 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 484 1026 468
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 484 1026 468
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 92 98
cM capacity (veh/h) 1079 260 595

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 484 558 32
Volume Left 0 0 21
Volume Right 32 0 11
cSH 1700 1079 320
Volume to Capacity 0.28 0.00 0.10
Queue Length 95th (ft) 0 0 8
Control Delay (s) 0.0 0.0 17.5
Lane LOS C
Approach Delay (s) 0.0 0.0 17.5
Approach LOS C

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 37.9% ICU Level of Service A
Analysis Period (min) 15
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PM Existing + Cumulative + Project
17: Reche Rd & Wilt Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 480 30 30 440 30 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 505 32 32 463 32 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 537 1047 521
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 537 1047 521
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 87 98
cM capacity (veh/h) 1031 245 555

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 537 495 42
Volume Left 0 32 32
Volume Right 32 0 11
cSH 1700 1031 285
Volume to Capacity 0.32 0.03 0.15
Queue Length 95th (ft) 0 2 13
Control Delay (s) 0.0 0.9 19.8
Lane LOS A C
Approach Delay (s) 0.0 0.9 19.8
Approach LOS C

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15

PM Existing + Cumulative + Project
18: Reche Rd & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBT SBT
Lane Configurations
Volume (vph) 10 500 50 400 10 10
Turn Type Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8
Detector Phases 4 4 8 8 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 44.0 44.0 44.0 44.0 24.0 22.0
Total Split (%) 48.9% 48.9% 48.9% 48.9% 26.7% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min
Act Effct Green (s) 24.1 24.1 24.1 24.1 10.8 6.3
Actuated g/C Ratio 0.44 0.44 0.44 0.44 0.20 0.12
v/c Ratio 0.04 0.80 0.44 0.54 0.53 0.05
Control Delay 9.2 21.0 23.8 13.4 25.9 29.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.2 21.0 23.8 13.4 25.9 29.2
LOS A C C B C C
Approach Delay 20.8 14.5 25.9 29.2
Approach LOS C B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 54.2
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 19.3 Intersection LOS: B
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     18: Reche Rd & Gird Rd
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PM Existing + Cumulative + Project
18: Reche Rd & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 50 0 50 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.971 0.993 0.970
Flt Protected 0.950 0.950 0.965
Satd. Flow (prot) 1583 1809 0 1583 1850 0 0 1744 0 0 1863 0
Flt Permitted 0.351 0.163 0.965
Satd. Flow (perm) 585 1809 0 272 1850 0 0 1744 0 0 1863 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 4 15
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 6958 6851 1674 1091
Travel Time (s) 158.1 155.7 38.0 24.8
Volume (vph) 10 500 120 50 400 20 130 10 40 0 10 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 526 126 53 421 21 137 11 42 0 11 0
Lane Group Flow (vph) 11 652 0 53 442 0 0 190 0 0 11 0
v/c Ratio 0.04 0.80 0.44 0.54 0.53 0.05
Control Delay 9.2 21.0 23.8 13.4 25.9 29.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.2 21.0 23.8 13.4 25.9 29.2
Queue Length 50th (ft) 2 153 10 89 49 3
Queue Length 95th (ft) 10 336 48 196 132 20
Internal Link Dist (ft) 6878 6771 1594 1011
Turn Bay Length (ft) 50 50
Base Capacity (vph) 340 1058 158 1077 579 531
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.62 0.34 0.41 0.33 0.02

Intersection Summary
Area Type: Other

PM Existing + Cumulative + Project
18: Reche Rd & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 0.97 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1583 1809 1583 1849 1744 1863
Flt Permitted 0.39 1.00 0.20 1.00 0.97 1.00
Satd. Flow (perm) 653 1809 334 1849 1744 1863
Volume (vph) 10 500 120 50 400 20 130 10 40 0 10 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 526 126 53 421 21 137 11 42 0 11 0
RTOR Reduction (vph) 0 9 0 0 2 0 0 12 0 0 0 0
Lane Group Flow (vph) 11 643 0 53 440 0 0 178 0 0 11 0
Turn Type Perm Perm Split Split
Protected Phases 4 8 2 2 6 6
Permitted Phases 4 8
Actuated Green, G (s) 24.1 24.1 24.1 24.1 10.8 6.3
Effective Green, g (s) 24.1 24.1 24.1 24.1 10.8 6.3
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.20 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 296 819 151 838 354 221
v/s Ratio Prot c0.36 0.24 c0.10 c0.01
v/s Ratio Perm 0.02 0.16
v/c Ratio 0.04 0.78 0.35 0.52 0.50 0.05
Uniform Delay, d1 8.1 12.3 9.5 10.4 18.8 20.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 5.0 1.4 0.6 1.1 0.1
Delay (s) 8.1 17.3 10.9 11.0 19.9 20.9
Level of Service A B B B B C
Approach Delay (s) 17.2 11.0 19.9 20.9
Approach LOS B B B C

Intersection Summary
HCM Average Control Delay 15.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 53.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 380 840 120 320 1050 70
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 3
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0
Total Split (s) 40.0 0.0 20.0 40.0 60.0 60.0 20.0 20.0
Total Split (%) 33.3% 0.0% 16.7% 33.3% 50.0% 50.0% 17% 17%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Min Min None None
Act Effct Green (s) 36.0 120.0 16.0 56.0 56.0 56.0
Actuated g/C Ratio 0.30 1.00 0.13 0.47 0.47 0.47
v/c Ratio 0.84 0.62 0.51 0.51 1.50 0.09
Control Delay 54.3 1.9 56.3 25.8 257.6 18.2
Queue Delay 5.1 0.0 0.0 2.1 9.2 0.0
Total Delay 59.4 1.9 56.3 27.9 266.8 18.2
LOS E A E C F B
Approach Delay 19.8 35.6 251.2
Approach LOS B D F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.50
Intersection Signal Delay: 115.5 Intersection LOS: F
Intersection Capacity Utilization 101.9% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395

PM Existing + Cumulative + Project
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 130 210 100
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1863 1417 1583 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1863 1417 1583 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 434 4960 1035
Travel Time (s) 9.9 112.7 23.5
Volume (vph) 380 840 120 320 1050 70
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 400 884 126 337 1105 74
Lane Group Flow (vph) 400 884 126 337 1105 74
v/c Ratio 0.84 0.62 0.51 0.51 1.50 0.09
Control Delay 54.3 1.9 56.3 25.8 257.6 18.2
Queue Delay 5.1 0.0 0.0 2.1 9.2 0.0
Total Delay 59.4 1.9 56.3 27.9 266.8 18.2
Queue Length 50th (ft) 281 27 92 178 ~1186 31
Queue Length 95th (ft) m325 m0 156 267 #1444 60
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 475 1417 248 661 739 869
Starvation Cap Reductn 39 0 0 0 0 0
Spillback Cap Reductn 0 0 0 193 10 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.62 0.51 0.72 1.52 0.09

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Existing + Cumulative + Project
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 1583 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 1583 1863
Volume (vph) 380 840 120 320 1050 70
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 400 884 126 337 1105 74
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 400 884 126 337 1105 74
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 3
Actuated Green, G (s) 36.0 120.0 16.0 52.0 56.0 56.0
Effective Green, g (s) 36.0 120.0 16.0 52.0 56.0 56.0
Actuated g/C Ratio 0.30 1.00 0.13 0.43 0.47 0.47
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 475 1417 248 661 739 869
v/s Ratio Prot c0.25 0.07 0.15 c0.70 0.04
v/s Ratio Perm c0.62 0.08
v/c Ratio 0.84 0.62 0.51 0.51 1.50 0.09
Uniform Delay, d1 39.3 0.0 48.3 24.7 32.0 17.8
Progression Factor 1.14 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 1.0 1.6 0.6 230.0 0.0
Delay (s) 51.5 1.0 50.0 25.4 262.0 17.8
Level of Service D A D C F B
Approach Delay (s) 16.7 32.1 246.7
Approach LOS B C F

Intersection Summary
HCM Average Control Delay 111.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 101.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 1260 80 500 10 720
Turn Type Prot custom
Protected Phases 2 3 1 2 4 1 4 3
Permitted Phases 4
Detector Phases 2 3 1 2 4 1 4
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 80.0 20.0 60.0 20.0 40.0 20.0
Total Split (%) 66.7% 16.7% 50.0% 16.7% 33.3% 17%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min None None
Act Effct Green (s) 76.0 16.0 56.0 16.0 36.0
Actuated g/C Ratio 0.63 0.13 0.47 0.13 0.30
v/c Ratio 1.21 0.40 0.61 0.09 1.04
Control Delay 112.2 53.9 27.5 46.8 61.1
Queue Delay 118.5 0.0 0.0 0.6 46.7
Total Delay 230.7 53.9 27.5 47.4 107.8
LOS F D C D F
Approach Delay 230.7 31.1 106.0
Approach LOS F C F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.50
Intersection Signal Delay: 152.8 Intersection LOS: F
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps
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PM Existing + Cumulative + Project
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 285 0 0 0 0 200
Storage Lanes 0 0 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.991 0.850
Flt Protected 0.950 0.976
Satd. Flow (prot) 0 1846 0 1583 1863 0 0 0 0 0 1818 1417
Flt Permitted 0.950 0.976
Satd. Flow (perm) 0 1846 0 1583 1863 0 0 0 0 0 1818 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 438
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 434 744 972 897
Travel Time (s) 9.9 16.9 22.1 20.4
Volume (vph) 0 1260 90 80 500 0 0 0 0 10 10 720
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1326 95 84 526 0 0 0 0 11 11 758
Lane Group Flow (vph) 0 1421 0 84 526 0 0 0 0 0 22 758
v/c Ratio 1.21 0.40 0.61 0.09 1.04
Control Delay 112.2 53.9 27.5 46.8 61.1
Queue Delay 118.5 0.0 0.0 0.6 46.7
Total Delay 230.7 53.9 27.5 47.4 107.8
Queue Length 50th (ft) ~1352 60 295 15 ~377
Queue Length 95th (ft) m179 113 412 41 #618
Internal Link Dist (ft) 354 664 892 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 1171 211 869 242 732
Starvation Cap Reductn 182 0 0 0 0
Spillback Cap Reductn 210 0 0 111 75
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.48 0.40 0.61 0.17 1.15

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

PM Existing + Cumulative + Project
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1846 1583 1863 1817 1417
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 1846 1583 1863 1817 1417
Volume (vph) 0 1260 90 80 500 0 0 0 0 10 10 720
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1326 95 84 526 0 0 0 0 11 11 758
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 0 307
Lane Group Flow (vph) 0 1419 0 84 526 0 0 0 0 0 22 451
Turn Type Prot Split custom
Protected Phases 2 3 1 2 4 4 1 4
Permitted Phases 4
Actuated Green, G (s) 76.0 16.0 56.0 16.0 36.0
Effective Green, g (s) 76.0 16.0 56.0 16.0 36.0
Actuated g/C Ratio 0.63 0.13 0.47 0.13 0.30
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1169 211 869 242 425
v/s Ratio Prot c0.77 0.05 0.28 0.01 c0.32
v/s Ratio Perm
v/c Ratio 1.21 0.40 0.61 0.09 1.06
Uniform Delay, d1 22.0 47.6 23.8 45.6 42.0
Progression Factor 0.44 1.00 1.00 1.00 1.00
Incremental Delay, d2 96.9 1.2 1.2 0.2 61.1
Delay (s) 106.7 48.8 25.0 45.8 103.1
Level of Service F D C D F
Approach Delay (s) 106.7 28.3 0.0 101.5
Approach LOS F C A F

Intersection Summary
HCM Average Control Delay 88.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 1000 290 230 10 170
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 63.0 95.0 32.0 25.0 25.0
Total Split (%) 52.5% 79.2% 26.7% 20.8% 20.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 59.1 83.2 20.1 21.0 21.0
Actuated g/C Ratio 0.53 0.74 0.18 0.19 0.19
v/c Ratio 1.26 0.22 0.76 1.14 0.46
Control Delay 154.9 4.9 58.2 134.7 13.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 154.9 4.9 58.2 134.7 13.7
LOS F A E F B
Approach Delay 121.2 58.2 95.9
Approach LOS F E F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 112.3
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.26
Intersection Signal Delay: 107.3 Intersection LOS: F
Intersection Capacity Utilization 104.5% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps

PM Existing + Cumulative + Project
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 0 0 0 0 200 0 0
Storage Lanes 1 0 0 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.994 0.850
Flt Protected 0.950 0.954
Satd. Flow (prot) 1583 1863 0 0 1852 0 0 1777 1417 0 0 0
Flt Permitted 0.950 0.954
Satd. Flow (perm) 1583 1863 0 0 1852 0 0 1777 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 155
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 744 1271 1082 1005
Travel Time (s) 16.9 28.9 24.6 22.8
Volume (vph) 1000 290 0 0 230 10 350 10 170 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 305 0 0 242 11 368 11 179 0 0 0
Lane Group Flow (vph) 1053 305 0 0 253 0 0 379 179 0 0 0
v/c Ratio 1.26 0.22 0.76 1.14 0.46
Control Delay 154.9 4.9 58.2 134.7 13.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 154.9 4.9 58.2 134.7 13.7
Queue Length 50th (ft) ~959 58 174 ~320 14
Queue Length 95th (ft) #1325 86 262 #554 84
Internal Link Dist (ft) 664 1191 1002 925
Turn Bay Length (ft) 300 200
Base Capacity (vph) 833 1413 434 333 391
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.26 0.22 0.58 1.14 0.46

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1852 1776 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1852 1776 1417
Volume (vph) 1000 290 0 0 230 10 350 10 170 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 305 0 0 242 11 368 11 179 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 126 0 0 0
Lane Group Flow (vph) 1053 305 0 0 251 0 0 379 53 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 59.1 83.3 20.2 21.0 21.0
Effective Green, g (s) 59.1 83.3 20.2 21.0 21.0
Actuated g/C Ratio 0.53 0.74 0.18 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 833 1382 333 332 265
v/s Ratio Prot c0.67 0.16 c0.14
v/s Ratio Perm 0.21 0.04
v/c Ratio 1.26 0.22 0.75 1.14 0.20
Uniform Delay, d1 26.6 4.5 43.7 45.6 38.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 128.4 0.1 9.4 93.5 0.4
Delay (s) 155.0 4.6 53.1 139.1 38.9
Level of Service F A D F D
Approach Delay (s) 121.2 53.1 107.0 0.0
Approach LOS F D F A

Intersection Summary
HCM Average Control Delay 109.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 112.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 104.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project
22: Stewart Canyon Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Yield Free Free
Grade 0% 0% 0%
Volume (veh/h) 19 484 343 23 17 38
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 20 509 361 24 18 40
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 784 38 58
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 784 38 58
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 93 51 77
cM capacity (veh/h) 277 1034 1546

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 529 385 58
Volume Left 20 361 0
Volume Right 509 0 40
cSH 937 1546 1700
Volume to Capacity 0.56 0.23 0.03
Queue Length 95th (ft) 91 23 0
Control Delay (s) 13.7 7.7 0.0
Lane LOS B A
Approach Delay (s) 13.7 7.7 0.0
Approach LOS B

Intersection Summary
Average Delay 10.5
Intersection Capacity Utilization 64.5% ICU Level of Service C
Analysis Period (min) 15
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PM Existing + Cumulative + Project
23: Baltimore Oriole & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 24 7 246 15 52 296 285 66 387 43
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Detector Phases 4 4 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 22.0 22.0 24.0 24.0 15.0 31.0 31.0 13.0 29.0 29.0
Total Split (%) 24.4% 24.4% 26.7% 26.7% 16.7% 34.4% 34.4% 14.4% 32.2% 32.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min None Min Min
Act Effct Green (s) 7.4 7.4 12.6 12.6 8.3 30.4 30.4 8.4 33.5 33.5
Actuated g/C Ratio 0.11 0.11 0.20 0.20 0.12 0.49 0.49 0.13 0.54 0.54
v/c Ratio 0.15 0.09 0.51 0.49 0.29 0.35 0.36 0.35 0.41 0.06
Control Delay 31.1 21.6 26.6 23.3 30.8 15.7 3.9 31.0 15.6 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.1 21.6 26.6 23.3 30.8 15.7 3.9 31.0 15.6 6.7
LOS C C C C C B A C B A
Approach Delay 27.1 24.8 11.6 16.9
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 62.6
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.51
Intersection Signal Delay: 16.5 Intersection LOS: B
Intersection Capacity Utilization 48.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     23: Baltimore Oriole & Horse Ranch Creek Rd

PM Existing + Cumulative + Project
23: Baltimore Oriole & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.908 0.963 0.850 0.850
Flt Protected 0.950 0.950 0.968 0.950 0.950
Satd. Flow (prot) 1583 1691 0 1504 1650 0 1583 1863 1417 1583 1863 1417
Flt Permitted 0.950 0.950 0.968 0.950 0.950
Satd. Flow (perm) 1583 1691 0 1504 1650 0 1583 1863 1417 1583 1863 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 17 300 45
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1047 1324 958 2343
Travel Time (s) 23.8 30.1 21.8 53.3
Volume (vph) 24 7 10 246 15 39 52 296 285 66 387 43
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 25 7 11 259 16 41 55 312 300 69 407 45
Lane Group Flow (vph) 25 18 0 151 165 0 55 312 300 69 407 45
v/c Ratio 0.15 0.09 0.51 0.49 0.29 0.35 0.36 0.35 0.41 0.06
Control Delay 31.1 21.6 26.6 23.3 30.8 15.7 3.9 31.0 15.6 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.1 21.6 26.6 23.3 30.8 15.7 3.9 31.0 15.6 6.7
Queue Length 50th (ft) 5 1 31 30 11 59 0 14 41 0
Queue Length 95th (ft) 34 22 124 123 58 194 51 71 274 22
Internal Link Dist (ft) 967 1244 878 2263
Turn Bay Length (ft)
Base Capacity (vph) 390 425 471 529 269 1057 934 241 1073 836
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.04 0.32 0.31 0.20 0.30 0.32 0.29 0.38 0.05

Intersection Summary
Area Type: Other
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PM Existing + Cumulative + Project
23: Baltimore Oriole & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.91 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 1692 1504 1650 1583 1863 1417 1583 1863 1417
Flt Permitted 0.95 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 1692 1504 1650 1583 1863 1417 1583 1863 1417
Volume (vph) 24 7 10 246 15 39 52 296 285 66 387 43
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 25 7 11 259 16 41 55 312 300 69 407 45
RTOR Reduction (vph) 0 11 0 0 14 0 0 0 160 0 0 23
Lane Group Flow (vph) 25 7 0 151 151 0 55 312 140 69 407 22
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 2.7 2.7 11.6 11.6 3.3 31.1 31.1 5.2 33.0 33.0
Effective Green, g (s) 2.7 2.7 11.6 11.6 3.3 31.1 31.1 5.2 33.0 33.0
Actuated g/C Ratio 0.04 0.04 0.17 0.17 0.05 0.47 0.47 0.08 0.50 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 64 69 262 287 78 870 662 124 923 702
v/s Ratio Prot c0.02 0.00 c0.10 0.09 0.03 0.17 c0.04 c0.22
v/s Ratio Perm 0.10 0.02
v/c Ratio 0.39 0.11 0.58 0.53 0.71 0.36 0.21 0.56 0.44 0.03
Uniform Delay, d1 31.1 30.8 25.2 25.0 31.2 11.4 10.5 29.6 10.8 8.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.7 3.1 1.7 25.1 0.3 0.2 5.3 0.3 0.0
Delay (s) 35.1 31.5 28.3 26.7 56.2 11.6 10.7 34.9 11.2 8.6
Level of Service D C C C E B B C B A
Approach Delay (s) 33.6 27.5 14.9 14.1
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 17.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 66.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 48.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project
24: Longspur Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 6 36 301 35 127 591 52 545
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 15.0 38.0 12.0 35.0
Total Split (%) 22.2% 22.2% 22.2% 22.2% 16.7% 42.2% 13.3% 38.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Max None Max
Act Effct Green (s) 7.7 7.7 13.3 13.3 9.9 39.4 7.2 34.8
Actuated g/C Ratio 0.10 0.10 0.17 0.17 0.13 0.51 0.09 0.45
v/c Ratio 0.04 0.45 0.72 0.70 0.68 0.52 0.39 0.39
Control Delay 33.3 23.1 47.3 42.2 52.3 15.3 44.3 18.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.3 23.1 47.3 42.2 52.3 15.3 44.3 18.0
LOS C C D D D B D B
Approach Delay 23.7 44.6 20.0 20.1
Approach LOS C D C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 76.8
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 24.6 Intersection LOS: C
Intersection Capacity Utilization 56.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     24: Longspur Rd & Horse Ranch Creek Rd
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PM Existing + Cumulative + Project
24: Longspur Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.908 0.969 0.951 0.987
Flt Protected 0.950 0.950 0.970 0.950 0.950
Satd. Flow (prot) 1583 1691 0 1504 1663 0 1583 3366 0 1583 3493 0
Flt Permitted 0.950 0.950 0.970 0.950 0.950
Satd. Flow (perm) 1583 1691 0 1504 1663 0 1583 3366 0 1583 3493 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 61 13 104 12
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1010 908 1206 958
Travel Time (s) 23.0 20.6 27.4 21.8
Volume (vph) 6 36 58 301 35 41 127 591 285 52 545 51
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 6 38 61 317 37 43 134 622 300 55 574 54
Lane Group Flow (vph) 6 99 0 187 210 0 134 922 0 55 628 0
v/c Ratio 0.04 0.45 0.72 0.70 0.68 0.52 0.39 0.39
Control Delay 33.3 23.1 47.3 42.2 52.3 15.3 44.3 18.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.3 23.1 47.3 42.2 52.3 15.3 44.3 18.0
Queue Length 50th (ft) 3 18 92 96 65 165 27 120
Queue Length 95th (ft) 14 63 #190 #188 #147 250 65 183
Internal Link Dist (ft) 930 828 1126 878
Turn Bay Length (ft)
Base Capacity (vph) 292 362 306 349 218 1776 156 1590
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.27 0.61 0.60 0.61 0.52 0.35 0.39

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project
24: Longspur Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.91 1.00 0.97 1.00 0.95 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.97 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1691 1504 1664 1583 3366 1583 3494
Flt Permitted 0.95 1.00 0.95 0.97 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1691 1504 1664 1583 3366 1583 3494
Volume (vph) 6 36 58 301 35 41 127 591 285 52 545 51
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 6 38 61 317 37 43 134 622 300 55 574 54
RTOR Reduction (vph) 0 56 0 0 11 0 0 52 0 0 7 0
Lane Group Flow (vph) 6 43 0 187 199 0 134 870 0 55 621 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 6.3 6.3 13.3 13.3 8.2 39.3 4.4 35.5
Effective Green, g (s) 6.3 6.3 13.3 13.3 8.2 39.3 4.4 35.5
Actuated g/C Ratio 0.08 0.08 0.17 0.17 0.10 0.50 0.06 0.45
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 126 134 252 279 164 1668 88 1564
v/s Ratio Prot 0.00 c0.03 c0.12 0.12 c0.08 c0.26 0.03 0.18
v/s Ratio Perm
v/c Ratio 0.05 0.32 0.74 0.71 0.82 0.52 0.62 0.40
Uniform Delay, d1 33.7 34.5 31.4 31.2 34.8 13.6 36.6 14.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.4 11.2 8.4 25.9 1.2 13.0 0.8
Delay (s) 33.9 35.9 42.5 39.6 60.8 14.8 49.7 15.5
Level of Service C D D D E B D B
Approach Delay (s) 35.7 41.0 20.6 18.2
Approach LOS D D C B

Intersection Summary
HCM Average Control Delay 24.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 79.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 56.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project
25: Harvest Glen Ln & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 1 26 324 31 40 909 134 768
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 11.0 38.0 12.0 39.0
Total Split (%) 22.2% 22.2% 22.2% 22.2% 12.2% 42.2% 13.3% 43.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 6.8 6.8 14.3 14.3 6.5 33.8 8.1 39.9
Actuated g/C Ratio 0.09 0.09 0.19 0.19 0.08 0.45 0.11 0.53
v/c Ratio 0.01 0.23 0.77 0.75 0.32 0.85 0.82 0.43
Control Delay 33.0 30.2 49.4 41.6 42.1 25.4 72.8 14.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.0 30.2 49.4 41.6 42.1 25.4 72.8 14.5
LOS C C D D D C E B
Approach Delay 30.3 45.3 25.9 23.2
Approach LOS C D C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 74.8
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 28.3 Intersection LOS: C
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     25: Harvest Glen Ln & Horse Ranch Creek Rd

PM Existing + Cumulative + Project
25: Harvest Glen Ln & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.957 0.941 0.958 0.999
Flt Protected 0.950 0.950 0.977 0.950 0.950
Satd. Flow (prot) 1583 1783 0 1504 1627 0 1583 3391 0 1583 3536 0
Flt Permitted 0.950 0.950 0.977 0.950 0.950
Satd. Flow (perm) 1583 1783 0 1504 1627 0 1583 3391 0 1583 3536 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 31 73 1
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1058 1173 1033 1206
Travel Time (s) 24.0 26.7 23.5 27.4
Volume (vph) 1 26 10 324 31 94 40 909 353 134 768 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1 27 11 341 33 99 42 957 372 141 808 4
Lane Group Flow (vph) 1 38 0 221 252 0 42 1329 0 141 812 0
v/c Ratio 0.01 0.23 0.77 0.75 0.32 0.85 0.82 0.43
Control Delay 33.0 30.2 49.4 41.6 42.1 25.4 72.8 14.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.0 30.2 49.4 41.6 42.1 25.4 72.8 14.5
Queue Length 50th (ft) 1 13 111 110 20 304 72 152
Queue Length 95th (ft) 5 42 #230 #231 52 #471 #183 216
Internal Link Dist (ft) 978 1093 953 1126
Turn Bay Length (ft)
Base Capacity (vph) 289 334 317 368 140 1586 172 1886
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.00 0.11 0.70 0.68 0.30 0.84 0.82 0.43

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project
25: Harvest Glen Ln & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.96 1.00 0.94 1.00 0.96 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1782 1504 1627 1583 3391 1583 3537
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1782 1504 1627 1583 3391 1583 3537
Volume (vph) 1 26 10 324 31 94 40 909 353 134 768 4
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1 27 11 341 33 99 42 957 372 141 808 4
RTOR Reduction (vph) 0 10 0 0 25 0 0 40 0 0 0 0
Lane Group Flow (vph) 1 28 0 221 227 0 42 1289 0 141 812 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 4.2 4.2 14.3 14.3 3.8 35.6 8.1 39.9
Effective Green, g (s) 4.2 4.2 14.3 14.3 3.8 35.6 8.1 39.9
Actuated g/C Ratio 0.05 0.05 0.18 0.18 0.05 0.46 0.10 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 85 96 275 298 77 1544 164 1805
v/s Ratio Prot 0.00 c0.02 c0.15 0.14 0.03 c0.38 c0.09 0.23
v/s Ratio Perm
v/c Ratio 0.01 0.29 0.80 0.76 0.55 0.83 0.86 0.45
Uniform Delay, d1 35.0 35.6 30.6 30.3 36.4 18.7 34.5 12.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.7 15.5 10.9 7.7 4.1 33.4 0.2
Delay (s) 35.1 37.2 46.1 41.2 44.0 22.8 67.9 12.4
Level of Service D D D D D C E B
Approach Delay (s) 37.2 43.5 23.4 20.6
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 26.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 78.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project
26: Pardee South Loop & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 35 0 118 0 76 1194 151 879
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 23.0 23.0 13.0 36.0 11.0 34.0
Total Split (%) 22.2% 22.2% 25.6% 25.6% 14.4% 40.0% 12.2% 37.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 7.4 7.4 9.9 9.9 8.0 38.7 7.1 43.0
Actuated g/C Ratio 0.10 0.10 0.13 0.13 0.10 0.53 0.10 0.59
v/c Ratio 0.25 0.04 0.46 0.40 0.48 0.81 1.03 0.49
Control Delay 34.9 0.2 36.2 16.0 41.4 22.9 118.7 15.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.9 0.2 36.2 16.0 41.4 22.9 118.7 15.0
LOS C A D B D C F B
Approach Delay 24.0 25.2 23.8 29.2
Approach LOS C C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 73.2
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 26.0 Intersection LOS: C
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     26: Pardee South Loop & Horse Ranch Creek Rd
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PM Existing + Cumulative + Project
26: Pardee South Loop & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.894 0.976 0.988
Flt Protected 0.950 0.950 0.986 0.950 0.950
Satd. Flow (prot) 1583 1583 0 1504 1560 0 1583 3454 0 1583 3497 0
Flt Permitted 0.950 0.950 0.986 0.950 0.950
Satd. Flow (perm) 1583 1583 0 1504 1560 0 1583 3454 0 1583 3497 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 324 77 27 11
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 869 1419 1340 1033
Travel Time (s) 19.8 32.3 30.5 23.5
Volume (vph) 35 0 16 118 0 73 76 1194 226 151 879 75
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 37 0 17 124 0 77 80 1257 238 159 925 79
Lane Group Flow (vph) 37 17 0 92 109 0 80 1495 0 159 1004 0
v/c Ratio 0.25 0.04 0.46 0.40 0.48 0.81 1.03 0.49
Control Delay 34.9 0.2 36.2 16.0 41.4 22.9 118.7 15.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.9 0.2 36.2 16.0 41.4 22.9 118.7 15.0
Queue Length 50th (ft) 15 0 40 13 33 319 ~75 182
Queue Length 95th (ft) 44 0 86 58 80 #563 #208 292
Internal Link Dist (ft) 789 1339 1260 953
Turn Bay Length (ft)
Base Capacity (vph) 298 561 344 416 184 1840 154 2058
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.03 0.27 0.26 0.43 0.81 1.03 0.49

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project
26: Pardee South Loop & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.89 1.00 0.98 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1583 1504 1559 1583 3455 1583 3497
Flt Permitted 0.95 1.00 0.95 0.99 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1583 1504 1559 1583 3455 1583 3497
Volume (vph) 35 0 16 118 0 73 76 1194 226 151 879 75
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 37 0 17 124 0 77 80 1257 238 159 925 79
RTOR Reduction (vph) 0 16 0 0 68 0 0 13 0 0 5 0
Lane Group Flow (vph) 37 1 0 92 41 0 80 1482 0 159 999 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 4.9 4.9 8.7 8.7 5.3 40.5 7.1 42.3
Effective Green, g (s) 4.9 4.9 8.7 8.7 5.3 40.5 7.1 42.3
Actuated g/C Ratio 0.06 0.06 0.11 0.11 0.07 0.52 0.09 0.55
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 100 100 169 176 109 1813 146 1916
v/s Ratio Prot c0.02 0.00 c0.06 0.03 0.05 c0.43 c0.10 0.29
v/s Ratio Perm
v/c Ratio 0.37 0.01 0.54 0.23 0.73 0.82 1.09 0.52
Uniform Delay, d1 34.7 33.9 32.4 31.2 35.3 15.3 35.1 11.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.0 3.6 0.7 22.3 3.0 100.3 0.3
Delay (s) 37.0 33.9 35.9 31.9 57.6 18.3 135.4 11.3
Level of Service D C D C E B F B
Approach Delay (s) 36.0 33.7 20.3 28.3
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 24.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 77.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

Campus Park Traffic Impact Study Appendix Page 618 of 940



PM Existing + Cumulative + Project
27: School/Park Access & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 62 1434 43 0 1036
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 65 1509 45 0 1091
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2077 777 1555
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2077 777 1555
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 81 100
cM capacity (veh/h) 46 339 422

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 65 1006 548 545 545
Volume Left 0 0 0 0 0
Volume Right 65 0 45 0 0
cSH 339 1700 1700 1700 1700
Volume to Capacity 0.19 0.59 0.32 0.32 0.32
Queue Length 95th (ft) 17 0 0 0 0
Control Delay (s) 18.1 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 18.1 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Cumulative + Project
28: Connector Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBU SBT
Lane Configurations
Volume (vph) 659 5 12 796 50 508
Turn Type Perm Prot Prot
Protected Phases 4 5 2 1 6
Permitted Phases 4
Detector Phases 4 4 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 27.0 27.0 16.0 32.0 31.0 47.0
Total Split (%) 30.0% 30.0% 17.8% 35.6% 34.4% 52.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None Min None Min
Act Effct Green (s) 18.1 18.1 6.7 19.1 7.7 23.5
Actuated g/C Ratio 0.34 0.34 0.11 0.36 0.14 0.45
v/c Ratio 0.66 0.01 0.07 0.65 0.24 0.64
Control Delay 20.8 11.6 32.8 18.2 29.8 9.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.8 11.6 32.8 18.2 29.8 9.1
LOS C B C B C A
Approach Delay 20.8 18.4 10.1
Approach LOS C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 52.7
Natural Cycle: 50
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 15.5 Intersection LOS: B
Intersection Capacity Utilization 64.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     28: Connector Rd & Horse Ranch Creek Rd
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PM Existing + Cumulative + Project
28: Connector Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 9
Lane Util. Factor 0.97 1.00 1.00 0.95 1.00 0.95 0.95
Frt 0.850 0.925
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 3072 1417 1583 3539 1583 3274 0
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 3072 1417 1583 3539 1583 3274 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 5 378
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2875 1509 1400
Travel Time (s) 65.3 34.3 31.8
Volume (vph) 659 5 12 796 50 508 502
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 694 5 13 838 53 535 528
Lane Group Flow (vph) 694 5 13 838 53 1063 0
v/c Ratio 0.66 0.01 0.07 0.65 0.24 0.64
Control Delay 20.8 11.6 32.8 18.2 29.8 9.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.8 11.6 32.8 18.2 29.8 9.1
Queue Length 50th (ft) 109 0 4 136 18 71
Queue Length 95th (ft) 211 7 22 216 54 187
Internal Link Dist (ft) 2795 1429 1320
Turn Bay Length (ft)
Base Capacity (vph) 1298 602 310 1695 582 2160
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.53 0.01 0.04 0.49 0.09 0.49

Intersection Summary
Area Type: Other

PM Existing + Cumulative + Project
28: Connector Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3072 1417 1583 3539 1583 3276
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3072 1417 1583 3539 1583 3276
Volume (vph) 659 5 12 796 50 508 502
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 694 5 13 838 53 535 528
RTOR Reduction (vph) 0 3 0 0 0 215 0
Lane Group Flow (vph) 694 2 13 838 53 848 0
Turn Type Perm Prot Prot
Protected Phases 4 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 18.1 18.1 1.0 20.4 4.1 23.5
Effective Green, g (s) 18.1 18.1 1.0 20.4 4.1 23.5
Actuated g/C Ratio 0.33 0.33 0.02 0.37 0.08 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1018 470 29 1322 119 1410
v/s Ratio Prot c0.23 0.01 0.24 c0.03 c0.26
v/s Ratio Perm 0.00
v/c Ratio 0.68 0.00 0.45 0.63 0.45 0.60
Uniform Delay, d1 15.8 12.2 26.5 14.0 24.2 11.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.0 10.6 1.0 2.6 0.7
Delay (s) 17.7 12.2 37.2 15.0 26.8 12.7
Level of Service B B D B C B
Approach Delay (s) 17.6 15.4 13.3
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 54.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project
29: Connector Rd & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 75 474 300 26 256 286 200 373 60 268 436
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 4 3 8 8 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0
Total Split (s) 11.0 28.0 28.0 11.0 28.0 28.0 13.0 29.0 29.0 22.0 38.0
Total Split (%) 12.2% 31.1% 31.1% 12.2% 31.1% 31.1% 14.4% 32.2% 32.2% 24.4% 42.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min None Min
Act Effct Green (s) 6.8 25.3 25.3 6.4 20.7 20.7 9.2 20.0 20.0 16.8 27.5
Actuated g/C Ratio 0.08 0.32 0.32 0.08 0.27 0.27 0.12 0.26 0.26 0.22 0.35
v/c Ratio 0.59 0.87 0.49 0.22 0.54 0.50 1.13 0.82 0.15 0.83 0.72
Control Delay 57.3 46.6 6.2 43.6 32.1 6.7 143.5 43.9 7.8 53.9 29.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.3 46.6 6.2 43.6 32.1 6.7 143.5 43.9 7.8 53.9 29.1
LOS E D A D C A F D A D C
Approach Delay 33.3 19.8 72.0 38.4
Approach LOS C B E D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 78.1
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.13
Intersection Signal Delay: 40.7 Intersection LOS: D
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     29: Connector Rd & Pankey Rd

PM Existing + Cumulative + Project
29: Connector Rd & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.996
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1855 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1855 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 316 301 63 2
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1256 2875 1488 1443
Travel Time (s) 28.5 65.3 33.8 32.8
Volume (vph) 75 474 300 26 256 286 200 373 60 268 436 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 79 499 316 27 269 301 211 393 63 282 459 11
Lane Group Flow (vph) 79 499 316 27 269 301 211 393 63 282 470 0
v/c Ratio 0.59 0.87 0.49 0.22 0.54 0.50 1.13 0.82 0.15 0.83 0.72
Control Delay 57.3 46.6 6.2 43.6 32.1 6.7 143.5 43.9 7.8 53.9 29.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.3 46.6 6.2 43.6 32.1 6.7 143.5 43.9 7.8 53.9 29.1
Queue Length 50th (ft) 39 234 0 13 125 0 ~128 178 0 133 185
Queue Length 95th (ft) #110 #530 68 41 210 62 #295 #335 29 #302 327
Internal Link Dist (ft) 1176 2795 1408 1363
Turn Bay Length (ft)
Base Capacity (vph) 139 573 649 132 559 636 186 566 474 364 753
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.87 0.49 0.20 0.48 0.47 1.13 0.69 0.13 0.77 0.62

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project
29: Connector Rd & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1856
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1856
Volume (vph) 75 474 300 26 256 286 200 373 60 268 436 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 79 499 316 27 269 301 211 393 63 282 459 11
RTOR Reduction (vph) 0 0 217 0 0 217 0 0 47 0 1 0
Lane Group Flow (vph) 79 499 99 27 269 84 211 393 16 282 469 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 5.3 25.3 25.3 2.4 22.4 22.4 9.2 20.0 20.0 16.8 27.6
Effective Green, g (s) 5.3 25.3 25.3 2.4 22.4 22.4 9.2 20.0 20.0 16.8 27.6
Actuated g/C Ratio 0.07 0.31 0.31 0.03 0.28 0.28 0.11 0.25 0.25 0.21 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 104 556 423 47 518 394 181 463 352 330 636
v/s Ratio Prot c0.05 c0.28 0.02 0.14 c0.13 c0.21 c0.18 0.25
v/s Ratio Perm 0.07 0.06 0.01
v/c Ratio 0.76 0.90 0.23 0.57 0.52 0.21 1.17 0.85 0.04 0.85 0.74
Uniform Delay, d1 37.0 26.4 20.4 38.5 24.5 22.3 35.6 28.8 23.0 30.7 23.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 26.7 17.1 0.3 15.9 0.9 0.3 118.6 13.5 0.1 18.9 4.4
Delay (s) 63.7 43.4 20.7 54.4 25.4 22.6 154.2 42.4 23.0 49.6 27.7
Level of Service E D C D C C F D C D C
Approach Delay (s) 37.2 25.3 75.9 35.9
Approach LOS D C E D

Intersection Summary
HCM Average Control Delay 43.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 80.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project
30: Pala Rd (SR-76) & Melrose Dr Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 200 2200 360 100 1620 10 300 200 360 100 200
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Detector Phases 7 4 5 3 8 1 5 2 2 3 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 73.0 15.0 8.0 61.0 12.0 15.0 27.0 35.0 12.0 24.0
Total Split (%) 16.7% 60.8% 12.5% 6.7% 50.8% 10.0% 12.5% 22.5% 29.2% 10.0% 20.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Max None Max
Act Effct Green (s) 16.0 69.0 84.0 4.0 57.0 69.0 11.0 23.0 31.0 8.0 20.0
Actuated g/C Ratio 0.13 0.58 0.70 0.03 0.48 0.58 0.09 0.19 0.26 0.07 0.17
v/c Ratio 1.00 1.14 0.36 1.03 1.01 0.01 1.12 0.59 1.00 0.99 0.85
Control Delay 114.4 94.8 4.6 153.8 57.2 5.4 139.3 51.9 88.3 141.3 72.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 114.4 94.8 4.6 153.8 57.2 5.4 139.3 51.9 88.3 141.3 72.4
LOS F F A F E A F D F F E
Approach Delay 84.5 62.5 97.6 92.0
Approach LOS F E F F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 140
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.14
Intersection Signal Delay: 80.3 Intersection LOS: F
Intersection Capacity Utilization 101.9% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     30: Pala Rd (SR-76) & Melrose Dr
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PM Existing + Cumulative + Project
30: Pala Rd (SR-76) & Melrose Dr Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 500 500 500 500 400 400 200 0
Storage Lanes 1 1 2 1 2 1 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.970
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1807 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1807 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 176 11 19 9
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1330 646 1034 733
Travel Time (s) 30.2 14.7 23.5 16.7
Volume (vph) 200 2200 360 100 1620 10 300 200 360 100 200 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 211 2316 379 105 1705 11 316 211 379 105 211 53
Lane Group Flow (vph) 211 2316 379 105 1705 11 316 211 379 105 264 0
v/c Ratio 1.00 1.14 0.36 1.03 1.01 0.01 1.12 0.59 1.00 0.99 0.85
Control Delay 114.4 94.8 4.6 153.8 57.2 5.4 139.3 51.9 88.3 141.3 72.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 114.4 94.8 4.6 153.8 57.2 5.4 139.3 51.9 88.3 141.3 72.4
Queue Length 50th (ft) 166 ~1101 49 ~44 ~704 0 ~145 150 282 83 195
Queue Length 95th (ft) #326 #1236 93 #104 #872 8 #238 233 #489 #200 #341
Internal Link Dist (ft) 1250 566 954 653
Turn Bay Length (ft) 500 500 500 500 400 400 200
Base Capacity (vph) 211 2035 1045 102 1681 819 282 357 380 106 309
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.00 1.14 0.36 1.03 1.01 0.01 1.12 0.59 1.00 0.99 0.85

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project
30: Pala Rd (SR-76) & Melrose Dr HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1807
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 3072 3539 1417 3072 1863 1417 1583 1807
Volume (vph) 200 2200 360 100 1620 10 300 200 360 100 200 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 211 2316 379 105 1705 11 316 211 379 105 211 53
RTOR Reduction (vph) 0 0 59 0 0 5 0 0 14 0 8 0
Lane Group Flow (vph) 211 2316 320 105 1705 6 316 211 365 105 257 0
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Actuated Green, G (s) 16.0 69.0 80.0 4.0 57.0 65.0 11.0 23.0 31.0 8.0 20.0
Effective Green, g (s) 16.0 69.0 80.0 4.0 57.0 65.0 11.0 23.0 31.0 8.0 20.0
Actuated g/C Ratio 0.13 0.58 0.67 0.03 0.48 0.54 0.09 0.19 0.26 0.07 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 211 2035 992 102 1681 815 282 357 366 106 301
v/s Ratio Prot 0.13 c0.65 0.03 0.03 0.48 0.00 c0.10 0.11 c0.26 0.07 0.14
v/s Ratio Perm 0.20 0.00
v/c Ratio 1.00 1.14 0.32 1.03 1.01 0.01 1.12 0.59 1.00 0.99 0.85
Uniform Delay, d1 52.0 25.5 8.5 58.0 31.5 12.7 54.5 44.2 44.5 56.0 48.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 62.0 68.7 0.2 97.3 25.6 0.0 90.0 7.0 45.9 84.2 25.0
Delay (s) 114.0 94.2 8.7 155.3 57.1 12.7 144.5 51.2 90.4 140.2 73.6
Level of Service F F A F E B F D F F E
Approach Delay (s) 84.5 62.4 100.1 92.5
Approach LOS F E F F

Intersection Summary
HCM Average Control Delay 80.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 101.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project
31: Pala Rd (SR-76) & E Vista Way Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Configurations
Volume (vph) 100 2050 400 1200 70 370 80
Turn Type Prot Prot Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2
Detector Phases 7 4 3 8 2 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 13.0 59.0 14.0 60.0 27.0 27.0 20.0
Total Split (%) 10.8% 49.2% 11.7% 50.0% 22.5% 22.5% 16.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max Max
Act Effct Green (s) 9.0 55.0 10.0 56.0 23.0 23.0 16.0
Actuated g/C Ratio 0.08 0.46 0.08 0.47 0.19 0.19 0.13
v/c Ratio 0.88 1.61 1.64 1.50 1.14 0.73 0.66
Control Delay 111.0 306.1 341.6 256.6 135.1 18.5 54.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 111.0 306.1 341.6 256.6 135.1 18.5 54.6
LOS F F F F F B D
Approach Delay 298.4 277.5 76.9 54.6
Approach LOS F F E D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.64
Intersection Signal Delay: 251.7 Intersection LOS: F
Intersection Capacity Utilization 124.8% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     31: Pala Rd (SR-76) & E Vista Way

PM Existing + Cumulative + Project
31: Pala Rd (SR-76) & E Vista Way Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 150 450 0 0 200 0 0
Storage Lanes 1 0 2 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.976 0.996 0.850 0.941
Flt Protected 0.950 0.950 0.961 0.997
Satd. Flow (prot) 1583 3454 0 3072 1855 0 0 1790 1417 0 1748 0
Flt Permitted 0.950 0.950 0.961 0.997
Satd. Flow (perm) 1583 3454 0 3072 1855 0 0 1790 1417 0 1748 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 1 320 27
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 710 526 797 552
Travel Time (s) 16.1 12.0 18.1 12.5
Volume (vph) 100 2050 400 400 1200 30 300 70 370 10 80 70
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 2158 421 421 1263 32 316 74 389 11 84 74
Lane Group Flow (vph) 105 2579 0 421 1295 0 0 390 389 0 169 0
v/c Ratio 0.88 1.61 1.64 1.50 1.14 0.73 0.66
Control Delay 111.0 306.1 341.6 256.6 135.1 18.5 54.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 111.0 306.1 341.6 256.6 135.1 18.5 54.6
Queue Length 50th (ft) 82 ~1518 ~243 ~1401 ~352 46 106
Queue Length 95th (ft) #190 #1651 #346 #1666 #547 167 #183
Internal Link Dist (ft) 630 446 717 472
Turn Bay Length (ft) 300 450 200
Base Capacity (vph) 119 1597 256 866 343 530 256
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.88 1.61 1.64 1.50 1.14 0.73 0.66

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project
31: Pala Rd (SR-76) & E Vista Way HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (prot) 1583 3453 3072 1856 1790 1417 1747
Flt Permitted 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (perm) 1583 3453 3072 1856 1790 1417 1747
Volume (vph) 100 2050 400 400 1200 30 300 70 370 10 80 70
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 2158 421 421 1263 32 316 74 389 11 84 74
RTOR Reduction (vph) 0 14 0 0 1 0 0 0 259 0 23 0
Lane Group Flow (vph) 105 2565 0 421 1294 0 0 390 130 0 146 0
Turn Type Prot Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 2
Actuated Green, G (s) 9.0 55.0 10.0 56.0 23.0 23.0 16.0
Effective Green, g (s) 9.0 55.0 10.0 56.0 23.0 23.0 16.0
Actuated g/C Ratio 0.08 0.46 0.08 0.47 0.19 0.19 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 119 1583 256 866 343 272 233
v/s Ratio Prot 0.07 c0.74 c0.14 0.70 c0.22 c0.08
v/s Ratio Perm 0.09
v/c Ratio 0.88 1.62 1.64 1.49 1.14 0.48 0.62
Uniform Delay, d1 55.0 32.5 55.0 32.0 48.5 43.2 49.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 282.2 307.0 228.8 91.1 5.9 12.0
Delay (s) 103.0 314.7 362.0 260.8 139.6 49.1 61.2
Level of Service F F F F F D E
Approach Delay (s) 306.4 285.6 94.4 61.2
Approach LOS F F F E

Intersection Summary
HCM Average Control Delay 261.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.36
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 124.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project
32: Pala Rd (SR-76) & North River Rd Timings

LOS Engineering

Lane Group EBL EBT WBT SBL SBR
Lane Configurations
Volume (vph) 200 2350 1500 250 200
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Detector Phases 7 4 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 16.0 98.0 82.0 22.0 22.0
Total Split (%) 13.3% 81.7% 68.3% 18.3% 18.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Max Max
Act Effct Green (s) 12.0 94.0 78.0 18.0 18.0
Actuated g/C Ratio 0.10 0.78 0.65 0.15 0.15
v/c Ratio 1.34 1.70 1.45 1.11 0.58
Control Delay 229.1 335.1 229.4 138.0 16.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 229.1 335.1 229.4 138.0 16.9
LOS F F F F B
Approach Delay 326.7 229.4 84.1
Approach LOS F F F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.70
Intersection Signal Delay: 268.7 Intersection LOS: F
Intersection Capacity Utilization 145.8% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     32: Pala Rd (SR-76) & North River Rd
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PM Existing + Cumulative + Project
32: Pala Rd (SR-76) & North River Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 150 0 50 0
Storage Lanes 1 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.988 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1863 1840 0 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1863 1840 0 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 9 181
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 1356 1400 1286
Travel Time (s) 30.8 31.8 29.2
Volume (vph) 200 2350 1500 150 250 200
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 211 2474 1579 158 263 211
Lane Group Flow (vph) 211 2474 1737 0 263 211
v/c Ratio 1.34 1.70 1.45 1.11 0.58
Control Delay 229.1 335.1 229.4 138.0 16.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 229.1 335.1 229.4 138.0 16.9
Queue Length 50th (ft) ~213 ~2812 ~1845 ~233 20
Queue Length 95th (ft) #369 #3063 #2116 #402 99
Internal Link Dist (ft) 1276 1320 1206
Turn Bay Length (ft) 150 50
Base Capacity (vph) 158 1459 1199 237 366
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.34 1.70 1.45 1.11 0.58

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project
32: Pala Rd (SR-76) & North River Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1863 1840 1583 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1863 1840 1583 1417
Volume (vph) 200 2350 1500 150 250 200
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 211 2474 1579 158 263 211
RTOR Reduction (vph) 0 0 3 0 0 154
Lane Group Flow (vph) 211 2474 1734 0 263 57
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 12.0 94.0 78.0 18.0 18.0
Effective Green, g (s) 12.0 94.0 78.0 18.0 18.0
Actuated g/C Ratio 0.10 0.78 0.65 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 158 1459 1196 237 213
v/s Ratio Prot 0.13 c1.33 0.94 c0.17
v/s Ratio Perm 0.04
v/c Ratio 1.34 1.70 1.45 1.11 0.27
Uniform Delay, d1 54.0 13.0 21.0 51.0 45.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 187.5 316.0 207.1 91.0 3.1
Delay (s) 241.5 329.0 228.1 142.0 48.2
Level of Service F F F F D
Approach Delay (s) 322.2 228.1 100.3
Approach LOS F F F

Intersection Summary
HCM Average Control Delay 267.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.60
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 145.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project
33: Pala Rd (SR-76) & Olive Hill Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 150 2250 250 1550 150 200 350 150 200
Turn Type Prot Prot Perm Perm Split
Protected Phases 7 4 3 8 2 6 6
Permitted Phases 8 2
Detector Phases 7 4 3 8 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 16.0 60.0 16.0 60.0 60.0 23.0 23.0 21.0 21.0
Total Split (%) 13.3% 50.0% 13.3% 50.0% 50.0% 19.2% 19.2% 17.5% 17.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Max Max Max Max
Act Effct Green (s) 12.0 56.0 12.0 56.0 56.0 19.0 19.0 17.0 17.0
Actuated g/C Ratio 0.10 0.47 0.10 0.47 0.47 0.16 0.16 0.14 0.14
v/c Ratio 1.00 1.58 1.66 0.99 0.22 1.09 0.93 0.71 1.11
Control Delay 126.0 288.6 359.2 51.5 8.9 126.2 52.6 67.0 134.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 126.0 288.6 359.2 51.5 8.9 126.2 52.6 67.0 134.2
LOS F F F D A F D E F
Approach Delay 279.3 87.6 86.6 110.7
Approach LOS F F F F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.66
Intersection Signal Delay: 177.8 Intersection LOS: F
Intersection Capacity Utilization 128.8% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     33: Pala Rd (SR-76) & Olive Hill Rd

PM Existing + Cumulative + Project
33: Pala Rd (SR-76) & Olive Hill Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 200 0 150 150 0
Storage Lanes 1 0 1 1 0 1 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.988 0.850 0.850 0.957
Flt Protected 0.950 0.950 0.984 0.950
Satd. Flow (prot) 1583 3497 0 1583 3539 1417 0 1833 1417 1583 1783 0
Flt Permitted 0.950 0.950 0.984 0.950
Satd. Flow (perm) 1583 3497 0 1583 3539 1417 0 1833 1417 1583 1783 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 93 205 14
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 585 663 961 1186
Travel Time (s) 13.3 15.1 21.8 27.0
Volume (vph) 150 2250 200 250 1550 150 100 200 350 150 200 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 2368 211 263 1632 158 105 211 368 158 211 84
Lane Group Flow (vph) 158 2579 0 263 1632 158 0 316 368 158 295 0
v/c Ratio 1.00 1.58 1.66 0.99 0.22 1.09 0.93 0.71 1.11
Control Delay 126.0 288.6 359.2 51.5 8.9 126.2 52.6 67.0 134.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 126.0 288.6 359.2 51.5 8.9 126.2 52.6 67.0 134.2
Queue Length 50th (ft) 124 ~1504 ~296 642 28 ~275 134 118 ~253
Queue Length 95th (ft) #266 #1637 #466 #823 69 #456 #324 #213 #433
Internal Link Dist (ft) 505 583 881 1106
Turn Bay Length (ft) 250 250 200 150 150
Base Capacity (vph) 158 1637 158 1652 711 290 397 224 265
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.00 1.58 1.66 0.99 0.22 1.09 0.93 0.71 1.11

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project
33: Pala Rd (SR-76) & Olive Hill Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 1.00
Satd. Flow (prot) 1583 3496 1583 3539 1417 1832 1417 1583 1783
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 1.00
Satd. Flow (perm) 1583 3496 1583 3539 1417 1832 1417 1583 1783
Volume (vph) 150 2250 200 250 1550 150 100 200 350 150 200 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 2368 211 263 1632 158 105 211 368 158 211 84
RTOR Reduction (vph) 0 5 0 0 0 50 0 0 173 0 12 0
Lane Group Flow (vph) 158 2574 0 263 1632 108 0 316 195 158 283 0
Turn Type Prot Prot Perm Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 2
Actuated Green, G (s) 12.0 56.0 12.0 56.0 56.0 19.0 19.0 17.0 17.0
Effective Green, g (s) 12.0 56.0 12.0 56.0 56.0 19.0 19.0 17.0 17.0
Actuated g/C Ratio 0.10 0.47 0.10 0.47 0.47 0.16 0.16 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 158 1631 158 1652 661 290 224 224 253
v/s Ratio Prot 0.10 c0.74 c0.17 0.46 c0.17 0.10 c0.16
v/s Ratio Perm 0.08 0.14
v/c Ratio 1.00 1.58 1.66 0.99 0.16 1.09 0.87 0.71 1.12
Uniform Delay, d1 54.0 32.0 54.0 31.7 18.5 50.5 49.3 49.1 51.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 71.6 263.1 325.3 19.1 0.1 78.9 34.4 17.0 92.2
Delay (s) 125.6 295.1 379.3 50.8 18.6 129.4 83.7 66.2 143.7
Level of Service F F F D B F F E F
Approach Delay (s) 285.3 90.4 104.8 116.6
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 184.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.42
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 128.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 1000 1800 1400 240 300 550
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 44.0 98.0 54.0 54.0 22.0 44.0
Total Split (%) 36.7% 81.7% 45.0% 45.0% 18.3% 36.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 40.0 94.0 50.0 50.0 18.0 62.0
Actuated g/C Ratio 0.33 0.78 0.42 0.42 0.15 0.52
v/c Ratio 1.03 1.30 1.00 0.35 0.69 0.45
Control Delay 75.2 158.0 58.6 6.0 56.8 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 75.2 158.0 58.6 6.0 56.8 19.7
LOS E F E A E B
Approach Delay 128.4 50.9 32.8
Approach LOS F D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.30
Intersection Signal Delay: 89.0 Intersection LOS: F
Intersection Capacity Utilization 111.0% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd
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PM Existing + Cumulative + Project
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 500 300 500 0
Storage Lanes 2 1 2 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 1863 3539 1417 3072 2493
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 1863 3539 1417 3072 2493
Right Turn on Red Yes No
Satd. Flow (RTOR) 218
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 565 451 1333
Travel Time (s) 12.8 10.3 30.3
Volume (vph) 1000 1800 1400 240 300 550
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 1895 1474 253 316 579
Lane Group Flow (vph) 1053 1895 1474 253 316 579
v/c Ratio 1.03 1.30 1.00 0.35 0.69 0.45
Control Delay 75.2 158.0 58.6 6.0 56.8 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 75.2 158.0 58.6 6.0 56.8 19.7
Queue Length 50th (ft) ~449 ~1878 591 16 121 154
Queue Length 95th (ft) #580 #2141 #764 70 171 206
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 1024 1459 1475 718 461 1288
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.03 1.30 1.00 0.35 0.69 0.45

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 3539 1417 3072 2493
Volume (vph) 1000 1800 1400 240 300 550
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 1895 1474 253 316 579
RTOR Reduction (vph) 0 0 0 127 0 0
Lane Group Flow (vph) 1053 1895 1474 126 316 579
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 40.0 94.0 50.0 50.0 18.0 58.0
Effective Green, g (s) 40.0 94.0 50.0 50.0 18.0 58.0
Actuated g/C Ratio 0.33 0.78 0.42 0.42 0.15 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1024 1459 1475 590 461 1288
v/s Ratio Prot 0.34 c1.02 0.42 c0.10 0.15
v/s Ratio Perm 0.09 0.08
v/c Ratio 1.03 1.30 1.00 0.21 0.69 0.45
Uniform Delay, d1 40.0 13.0 35.0 22.4 48.3 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 35.6 139.6 23.1 0.2 8.1 0.3
Delay (s) 75.6 152.6 58.1 22.6 56.4 20.7
Level of Service E F E C E C
Approach Delay (s) 125.1 52.9 33.3
Approach LOS F D C

Intersection Summary
HCM Average Control Delay 88.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.20
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 111.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project
35: Reche Rd & Live Oak Park Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 50 500 540 50 50 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 53 526 568 53 53 53
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 621 1226 595
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 621 1226 595
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 95 72 90
cM capacity (veh/h) 960 186 504

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 53 526 621 105
Volume Left 53 0 0 53
Volume Right 0 0 53 53
cSH 960 1700 1700 272
Volume to Capacity 0.05 0.31 0.37 0.39
Queue Length 95th (ft) 4 0 0 44
Control Delay (s) 9.0 0.0 0.0 26.3
Lane LOS A D
Approach Delay (s) 0.8 0.0 26.3
Approach LOS D

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Cumulative + Project
36: Reche Rd & Green Canyon Norte Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBT
Lane Configurations
Volume (vph) 10 430 90 580 120 10 0
Turn Type Prot Prot Split
Protected Phases 7 4 3 8 2 2 6
Permitted Phases
Detector Phases 7 4 3 8 2 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 8.0 34.0 13.0 39.0 23.0 23.0 20.0
Total Split (%) 8.9% 37.8% 14.4% 43.3% 25.6% 25.6% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max None
Act Effct Green (s) 4.2 23.6 8.1 31.7 20.4 20.4 6.8
Actuated g/C Ratio 0.06 0.35 0.12 0.47 0.30 0.30 0.09
v/c Ratio 0.12 0.79 0.52 0.73 0.26 0.19 0.23
Control Delay 42.3 31.4 43.9 21.8 26.4 8.7 24.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.3 31.4 43.9 21.8 26.4 8.7 24.9
LOS D C D C C A C
Approach Delay 31.7 24.7 18.3 24.9
Approach LOS C C B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 67.9
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 26.1 Intersection LOS: C
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     36: Reche Rd & Green Canyon Norte
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PM Existing + Cumulative + Project
36: Reche Rd & Green Canyon Norte Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 150 0 150 0 150 0 0 0
Storage Lanes 1 0 1 0 1 0 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.984 0.995 0.866 0.932
Flt Protected 0.950 0.950 0.950 0.976
Satd. Flow (prot) 1583 1833 0 1583 1853 0 1583 1613 0 0 1694 0
Flt Permitted 0.950 0.950 0.950 0.976
Satd. Flow (perm) 1583 1833 0 1583 1853 0 1583 1613 0 0 1694 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 2 95 21
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 973 4892 1501 1367
Travel Time (s) 22.1 111.2 34.1 31.1
Volume (vph) 10 430 50 90 580 20 120 10 90 20 0 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 453 53 95 611 21 126 11 95 21 0 21
Lane Group Flow (vph) 11 506 0 95 632 0 126 106 0 0 42 0
v/c Ratio 0.12 0.79 0.52 0.73 0.26 0.19 0.23
Control Delay 42.3 31.4 43.9 21.8 26.4 8.7 24.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.3 31.4 43.9 21.8 26.4 8.7 24.9
Queue Length 50th (ft) 5 212 44 208 50 4 10
Queue Length 95th (ft) 22 #354 #105 #465 105 43 40
Internal Link Dist (ft) 893 4812 1421 1287
Turn Bay Length (ft) 150 150 150
Base Capacity (vph) 89 761 208 962 477 552 359
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.66 0.46 0.66 0.26 0.19 0.12

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project
36: Reche Rd & Green Canyon Norte HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.87 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1583 1833 1583 1853 1583 1612 1695
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (perm) 1583 1833 1583 1853 1583 1612 1695
Volume (vph) 10 430 50 90 580 20 120 10 90 20 0 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 453 53 95 611 21 126 11 95 21 0 21
RTOR Reduction (vph) 0 4 0 0 1 0 0 68 0 0 20 0
Lane Group Flow (vph) 11 502 0 95 631 0 126 38 0 0 22 0
Turn Type Prot Prot Split Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases
Actuated Green, G (s) 0.7 26.0 6.4 31.7 20.4 20.4 3.9
Effective Green, g (s) 0.7 26.0 6.4 31.7 20.4 20.4 3.9
Actuated g/C Ratio 0.01 0.36 0.09 0.44 0.28 0.28 0.05
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 656 139 808 444 452 91
v/s Ratio Prot 0.01 0.27 c0.06 c0.34 c0.08 0.02 c0.01
v/s Ratio Perm
v/c Ratio 0.73 0.76 0.68 0.78 0.28 0.08 0.24
Uniform Delay, d1 35.9 20.6 32.2 17.5 20.4 19.3 33.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 103.2 5.3 13.0 4.9 1.6 0.4 1.4
Delay (s) 139.1 25.9 45.2 22.5 22.0 19.6 34.4
Level of Service F C D C C B C
Approach Delay (s) 28.3 25.4 20.9 34.4
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 26.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 72.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project
37: Pala Rd (SR-76) & Pala Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBT SBR
Lane Configurations
Volume (vph) 250 530 50 680 40 20 30 190
Turn Type Prot Prot Split Perm
Protected Phases 7 4 3 8 2 2 6
Permitted Phases 6
Detector Phases 7 4 3 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 22.0 56.0 13.0 47.0 21.0 21.0 20.0 20.0
Total Split (%) 20.0% 50.9% 11.8% 42.7% 19.1% 19.1% 18.2% 18.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max Max None None
Act Effct Green (s) 18.0 55.1 7.9 43.0 17.0 17.0 8.9 8.9
Actuated g/C Ratio 0.17 0.53 0.08 0.42 0.17 0.17 0.09 0.09
v/c Ratio 0.95 0.33 0.44 0.97 0.16 0.11 0.34 0.66
Control Delay 86.4 14.9 57.8 55.6 39.9 29.1 49.6 17.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 86.4 14.9 57.8 55.6 39.9 29.1 49.6 17.1
LOS F B E E D C D B
Approach Delay 36.4 55.7 35.2 23.9
Approach LOS D E D C

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 103
Natural Cycle: 110
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 42.5 Intersection LOS: D
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     37: Pala Rd (SR-76) & Pala Mission Rd

PM Existing + Cumulative + Project
37: Pala Rd (SR-76) & Pala Mission Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 0 200 0 0 50
Storage Lanes 1 0 1 0 1 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.987 0.994 0.948 0.850
Flt Protected 0.950 0.950 0.950 0.981
Satd. Flow (prot) 1583 3493 0 1583 1852 0 1583 1766 0 0 1827 1417
Flt Permitted 0.950 0.950 0.950 0.981
Satd. Flow (perm) 1583 3493 0 1583 1852 0 1583 1766 0 0 1827 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 12 2 11 200
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 941 1076 1007 1565
Travel Time (s) 21.4 24.5 22.9 35.6
Volume (vph) 250 530 50 50 680 30 40 20 10 20 30 190
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 558 53 53 716 32 42 21 11 21 32 200
Lane Group Flow (vph) 263 611 0 53 748 0 42 32 0 0 53 200
v/c Ratio 0.95 0.33 0.44 0.97 0.16 0.11 0.34 0.66
Control Delay 86.4 14.9 57.8 55.6 39.9 29.1 49.6 17.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 86.4 14.9 57.8 55.6 39.9 29.1 49.6 17.1
Queue Length 50th (ft) 171 116 33 463 24 12 33 0
Queue Length 95th (ft) #354 176 77 #786 59 41 72 68
Internal Link Dist (ft) 861 996 927 1485
Turn Bay Length (ft) 250 250 200 50
Base Capacity (vph) 277 1875 135 775 261 301 266 377
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.95 0.33 0.39 0.97 0.16 0.11 0.20 0.53

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project
37: Pala Rd (SR-76) & Pala Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1583 3493 1583 1851 1583 1767 1827 1417
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 1583 3493 1583 1851 1583 1767 1827 1417
Volume (vph) 250 530 50 50 680 30 40 20 10 20 30 190
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 558 53 53 716 32 42 21 11 21 32 200
RTOR Reduction (vph) 0 6 0 0 1 0 0 9 0 0 0 183
Lane Group Flow (vph) 263 605 0 53 747 0 42 23 0 0 53 17
Turn Type Prot Prot Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 6
Actuated Green, G (s) 18.0 55.1 6.8 43.9 17.0 17.0 8.9 8.9
Effective Green, g (s) 18.0 55.1 6.8 43.9 17.0 17.0 8.9 8.9
Actuated g/C Ratio 0.17 0.53 0.07 0.42 0.16 0.16 0.09 0.09
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 275 1854 104 783 259 289 157 121
v/s Ratio Prot c0.17 0.17 0.03 c0.40 c0.03 0.01 c0.03
v/s Ratio Perm 0.01
v/c Ratio 0.96 0.33 0.51 0.95 0.16 0.08 0.34 0.14
Uniform Delay, d1 42.5 13.8 46.9 29.0 37.3 36.8 44.7 43.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 42.0 0.1 3.9 21.5 1.3 0.5 1.3 0.5
Delay (s) 84.5 13.9 50.8 50.5 38.6 37.3 46.0 44.5
Level of Service F B D D D D D D
Approach Delay (s) 35.2 50.5 38.1 44.8
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 42.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 103.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Appendix P 
 
SANDAG Year 2030 Series 10 Cumulative, 10 GP, and 11 Traffic Model 
Volumes 
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Segments 2030 2030 2030 Higher ADT
Series 10 Series 11 Existing Used in

Cumulative GP Traffic Study
Old Highway 395

East Mission Road to Reche Road 19,900 16,000 21,900 21,900
Reche Road to Stewart Canyon Road 23,300 22,000 25,200 25,200

Stewart Canyon Road to Tecalote Lane 18,000 16,000 21,300 21,300
Tecalote Lane to Pala Mesa Drive 19,400 18,000 23,200 23,200

Pala Mesa Drive to SR-76 (Pala Road) 20,900 17,000 23,400 23,400
Stewart Canyon Road

Old Hwy 395 to Horse Ranch Creek Rd 8,800 7,000 Not Shown 8,800
Pankey Road

Street R/Pankey Place to SR-76 (Pala Rd) 8,900 7,000 See note(1) 8,900
SR-76 (Pala Road) to Shearer Crossing 20,000 20,000 6,500 20,000

Horse Ranch Creek Road
Stewart Canyon Rd to Baltimore Oriole (#23)
Baltimore Oriole (#23) to Longspur Rd (#24)
Longspur Rd (#24) to Harvest Glen Ln (#25)

Harvest Glen Ln (#25) to Intersection (#26)
Intersection (#26) to Park/School (#27)

Park/Sch (#27) to Street R/Pankey Pl (#28)
Street R/Pankey Pl (#28) to SR-76 (Pala Rd)

Pala Mesa Drive
Wilt Rd/Sage Rd to Old Highway 395 11,500 10,000 9,200 11,500

Old Highway 395 to Street R/Pankey Pl See note(1) 7,500
Street R/Pankey Place

Pala Mesa/Pankey to Horse Ranch Creek Rd 10,300 Not Shown Not Shown 10,300

Higher ADTs used for Plan to Plan Analysis (Horizon Year Analysis)

Note 1: Series 10 and 11 traffic models did not have 
detailed information (manuall assignment on Horse 
Ranch Creek Road and on Street R/Pankey Place) 
as used in traffic study, thus volumes in traffic study 
are based on the detailed manual assignment of 3Ps 

traffic.
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AM (Eastbound) AM (Westbound) PM (Eastbound) PM (Westbound)

State Route 76 Series Series Traffic Series Series Traffic Series Series Traffic Series Series Traffic

10 11 Study 10 11 Study 10 11 Study 10 11 Study

Melrose Dr to E. Vista Way 1368 1193 1368 2416 2006 2416 2651 2372 2651 1727 1517 1727

E. Vista Way to North River Rd 1187 991 1187 1984 1904 1984 2059 1951 2059 1419 1224 1419

North River Rd to Olive Hill Rd 1391 1120 1391 2421 2372 2421 2593 2451 2593 1611 1393 1611

Olive Hill Rd to S Mission Rd 1498 1265 1498 2567 2524 2567 2576 2448 2576 1851 1587 1851

S Mission Rd to Via Monserate 1092 767 1092 1733 1587 1733 2273 1906 2273 1501 965 1501

Via Monserate to Gird Rd 1140 707 1140 1796 1757 1796 2077 1882 2077 1361 794 1361

Gird Rd to Sage Rd 1131 942 1131 1339 1248 1339 1400 1387 1400 1236 893 1236

Sage Rd to Old Hwy 395 1218 980 1218 1361 1334 1361 1523 1265 1523 1448 929 1448

Old Hwy 395 to I‐15 SB Ramps 1343 1600 1600 1265 1245 1265 1486 1248 1486 1531 781 1531

I‐15 SB Ramps to I‐15 NB Ramps 1022 756 1022 994 569 994 1357 1334 1357 1285 462 1285

I‐15 NB Ramps to Pankey Rd 842 668 842 1045 792 1045 1449 816 1449 1062 707 1062

Pankey Rd to Horse Ranch Creek Rd 604 762 762 1184 1109 1184 1280 1028 1280 1357 998 1357

Horse Ranch Creek Rd to Rice Cyn 604 762 762 1184 1109 1184 1280 1028 1280 1357 998 1357

Rice Cyn to Couser Cyn 1724 952 1724 840 615 840 1032 689 1032 1343 1117 1343

Couser Cyn to Pala Mission Rd 857 753 857 678 620 678 848 840 848 1251 1160 1251
Bold indicates higher volumes used between Series 10 cumulative and Series 11

Higher Peak Hour Directional Volumes between Series 10 and Series 11 Models
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Appendix Q 
 
I-15/Stewart Canyon Interchange Status 
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From: "Ortiz, Francisco \"Nick\"" <Francisco.Ortiz@sdcounty.ca.gov> 

To: Chris Brown <alchemycb@cox.net> 

Cc: "Campbell, Dennis" <Dennis.Campbell@sdcounty.ca.gov>, "Areigat, Nael" 

<Nael.Areigat@sdcounty.ca.gov>, "Bankston, Troy" <Troy.Bankston@sdcounty.ca.gov>, "Citrano, 

Robert" <Robert.Citrano@sdcounty.ca.gov> 

Conversation: Fallbrook interchange Subject: RE: Fallbrook interchange 

 

Chris, 
  
This is in response to your e-mail message regarding a “new” interchange north of Highway 76 
and south of Mission Road on the I-15 that has been discussed at Fallbrook CPG meetings. 
Previous information provided to the County has identified that proposed new interchange would 
be located at I-15 and Stewart Canyon Road. Below is staff’s current understanding on the 
status of the proposed new I-15/Stewart Canyon Road interchange. 
  
County information: 
         The GP Update recommended roadway network does not include a new/proposed I-
15/Stewart Canyon Road freeway interchange 
 
        The County's TIF program does not assume a I-15/Stewart Canyon Road freeway 
interchange 
 
        The County has not requested construction of the I-15/Stewart Canyon Road freeway 
interchange in order to mitigate the significant traffic impacts of the 3P projects. 
 
Please contact Caltrans and SANDAG to confirm the following:  
 
        The SANDAG 2030 RTP does not assume/include a I-15/Stewart Canyon Road freeway 
interchange 
 
        I'm not aware of any Caltrans long-range plan and/or request for a I-15/Stewart Canyon 
Road freeway interchange 
 
        Caltrans has not requested construction of the I-15/Stewart Canyon Road freeway 
interchange in order to mitigate the significant traffic impacts of the 3P projects.  
  
F.Nick Ortiz  
County of San Diego, Department of Public Works  
Transportation Planning section  
Phone: 858-694-2410  
Fax: 858-694-3373 
MS 0336 
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Appendix R 
 
SANDAG Series 11 Traffic Model I-15 Directional Splits 
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I-15 Segment Total NB SB
% split % split

Rainbow Valley to Mission Rd 262,577 132,959 129,618
50.64% 49.36%

Mission Rd to SR-76 239,425 121,518 117,907
50.75% 49.25%

SR-76 to Escondido Hwy 218,013 107,204 110,809
49.17% 50.83%

HORIZON YEAR (2030) SANDAG VOLUME SPLIT ON I-15
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Appendix S 
 
Horizon Year (2030) Intersection LOS Calculations 
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AM Horizon Year
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 10 1191 1919 50 100 40
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 1254 2020 53 105 42
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2073 2694 1036
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2073 2694 1036
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 0 82
cM capacity (veh/h) 265 17 228

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 11 627 627 1347 726 42
Volume Left 11 0 0 0 0 0
Volume Right 0 0 0 0 53 42
cSH 265 1700 1700 1700 1700 228
Volume to Capacity 0.04 0.37 0.37 0.79 0.43 0.18
Queue Length 95th (ft) 3 0 0 0 0 16
Control Delay (s) 19.1 0.0 0.0 0.0 0.0 24.3
Lane LOS C C
Approach Delay (s) 0.2 0.0 Err
Approach LOS F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15

AM Horizon Year
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 160 1151 1289 50 90 140
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 23.0 69.0 46.0 46.0 21.0 21.0
Total Split (%) 25.6% 76.7% 51.1% 51.1% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 12.0 43.6 31.0 31.0 10.1 10.1
Actuated g/C Ratio 0.18 0.69 0.49 0.49 0.16 0.16
v/c Ratio 0.58 0.50 0.78 0.08 0.38 0.42
Control Delay 36.4 4.8 18.5 9.6 34.7 10.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.4 4.8 18.5 9.6 34.7 10.5
LOS D A B A C B
Approach Delay 8.6 18.2 20.0
Approach LOS A B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 63.3
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 14.0 Intersection LOS: B
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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AM Horizon Year
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 450 20 0 180
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 10 147
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3191 8309 1271
Travel Time (s) 72.5 188.8 28.9
Volume (vph) 160 1151 1289 50 90 140
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 168 1212 1357 53 95 147
Lane Group Flow (vph) 168 1212 1357 53 95 147
v/c Ratio 0.58 0.50 0.78 0.08 0.38 0.42
Control Delay 36.4 4.8 18.5 9.6 34.7 10.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.4 4.8 18.5 9.6 34.7 10.5
Queue Length 50th (ft) 63 76 221 8 36 0
Queue Length 95th (ft) 145 146 411 32 93 51
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 438 2785 2054 827 421 485
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.44 0.66 0.06 0.23 0.30

Intersection Summary
Area Type: Other

AM Horizon Year
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Volume (vph) 160 1151 1289 50 90 140
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 168 1212 1357 53 95 147
RTOR Reduction (vph) 0 0 0 5 0 123
Lane Group Flow (vph) 168 1212 1357 48 95 24
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 9.7 44.7 31.0 31.0 10.1 10.1
Effective Green, g (s) 9.7 44.7 31.0 31.0 10.1 10.1
Actuated g/C Ratio 0.15 0.71 0.49 0.49 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 245 2519 1747 699 255 228
v/s Ratio Prot c0.11 0.34 c0.38 c0.06
v/s Ratio Perm 0.03 0.02
v/c Ratio 0.69 0.48 0.78 0.07 0.37 0.10
Uniform Delay, d1 25.1 4.0 13.1 8.3 23.5 22.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.7 0.1 2.2 0.0 0.9 0.2
Delay (s) 32.8 4.1 15.3 8.4 24.4 22.7
Level of Service C A B A C C
Approach Delay (s) 7.6 15.0 23.4
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 12.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 62.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 10 1011 1539 10 0 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 1064 1620 11 0 32
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1631 2178 815
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1631 2178 815
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 100 90
cM capacity (veh/h) 394 38 320

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 11 532 532 1080 551 32
Volume Left 11 0 0 0 0 0
Volume Right 0 0 0 0 11 32
cSH 394 1700 1700 1700 1700 320
Volume to Capacity 0.03 0.31 0.31 0.64 0.32 0.10
Queue Length 95th (ft) 2 0 0 0 0 8
Control Delay (s) 14.4 0.0 0.0 0.0 0.0 17.5
Lane LOS B C
Approach Delay (s) 0.1 0.0 17.5
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15

AM Horizon Year
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 74 677 160 90 1122 200 290 196 200 500 215
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 5 3 8 1 5 2 3 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 13.0 41.0 29.0 18.0 46.0 28.0 29.0 33.0 18.0 28.0 32.0
Total Split (%) 10.8% 34.2% 24.2% 15.0% 38.3% 23.3% 24.2% 27.5% 15.0% 23.3% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lead Lag Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None Min None None Min Min Min None Min Min
Act Effct Green (s) 8.4 27.2 50.2 16.6 38.7 64.5 23.0 24.1 40.6 21.4 22.5
Actuated g/C Ratio 0.08 0.26 0.47 0.16 0.36 0.61 0.22 0.23 0.38 0.20 0.21
v/c Ratio 0.63 0.79 0.22 0.39 0.92 0.23 0.89 0.49 0.37 0.85 0.84
Control Delay 76.8 44.9 2.0 50.7 46.6 3.5 72.0 42.8 12.3 57.3 59.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.8 44.9 2.0 50.7 46.6 3.5 72.0 42.8 12.3 57.3 59.9
LOS E D A D D A E D B E E
Approach Delay 40.0 40.7 46.2 58.3
Approach LOS D D D E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 106.5
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 45.3 Intersection LOS: D
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395
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AM Horizon Year
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 330 0 150 150 0 0 0 0
Storage Lanes 1 0 1 1 1 1 2 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.953
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1775 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1775 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 168 171 41 18
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 652 462 899 4464
Travel Time (s) 14.8 10.5 20.4 101.5
Volume (vph) 74 677 160 90 1122 200 290 196 200 500 215 97
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 78 713 168 95 1181 211 305 206 211 526 226 102
Lane Group Flow (vph) 78 713 168 95 1181 211 305 206 211 526 328 0
v/c Ratio 0.63 0.79 0.22 0.39 0.92 0.23 0.89 0.49 0.37 0.85 0.84
Control Delay 76.8 44.9 2.0 50.7 46.6 3.5 72.0 42.8 12.3 57.3 59.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.8 44.9 2.0 50.7 46.6 3.5 72.0 42.8 12.3 57.3 59.9
Queue Length 50th (ft) 59 268 0 64 455 12 229 137 43 200 226
Queue Length 95th (ft) #133 320 20 128 #613 46 #405 213 89 #293 #356
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 136 1158 778 276 1386 917 380 501 586 703 472
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.62 0.22 0.34 0.85 0.23 0.80 0.41 0.36 0.75 0.69

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Horizon Year
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1776
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1776
Volume (vph) 74 677 160 90 1122 200 290 196 200 500 215 97
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 78 713 168 95 1181 211 305 206 211 526 226 102
RTOR Reduction (vph) 0 0 89 0 0 75 0 0 25 0 14 0
Lane Group Flow (vph) 78 713 79 95 1181 136 305 206 186 526 314 0
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 6.5 27.2 50.2 18.0 38.7 60.1 23.0 24.1 42.1 21.4 22.5
Effective Green, g (s) 6.5 27.2 50.2 18.0 38.7 60.1 23.0 24.1 42.1 21.4 22.5
Actuated g/C Ratio 0.06 0.25 0.47 0.17 0.36 0.56 0.22 0.23 0.39 0.20 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 96 902 667 267 1284 851 341 421 559 616 375
v/s Ratio Prot 0.05 c0.20 0.03 0.06 c0.33 0.03 c0.19 0.11 0.06 0.17 c0.18
v/s Ratio Perm 0.03 0.06 0.08
v/c Ratio 0.81 0.79 0.12 0.36 0.92 0.16 0.89 0.49 0.33 0.85 0.84
Uniform Delay, d1 49.5 37.1 15.8 39.2 32.5 11.2 40.7 35.9 22.5 41.1 40.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 38.8 4.8 0.1 0.8 10.6 0.1 24.4 0.9 0.4 11.1 14.9
Delay (s) 88.2 41.9 15.9 40.0 43.1 11.3 65.0 36.8 22.9 52.2 55.2
Level of Service F D B D D B E D C D E
Approach Delay (s) 41.1 38.4 44.7 53.4
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 43.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 106.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBL SBT SBR
Lane Configurations
Volume (vph) 977 400 364 812 141 10 600
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Detector Phases 4 4 3 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 47.0 47.0 36.0 83.0 37.0 37.0 37.0
Total Split (%) 39.2% 39.2% 30.0% 69.2% 30.8% 30.8% 30.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 41.8 41.8 19.5 65.3 46.7 46.7 46.7
Actuated g/C Ratio 0.35 0.35 0.16 0.54 0.39 0.39 0.39
v/c Ratio 0.83 0.56 0.77 0.44 0.25 0.48 0.49
Control Delay 42.4 6.3 65.8 19.2 28.7 14.3 14.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.4 6.3 65.8 19.2 28.7 14.3 14.2
LOS D A E B C B B
Approach Delay 31.9 33.6 16.9
Approach LOS C C B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 40 (33%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 29.1 Intersection LOS: C
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps

AM Horizon Year
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 500 0 0 0 0 900
Storage Lanes 0 1 2 0 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.855 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 3539 1417 3072 3539 0 0 0 0 1504 1449 1346
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 3539 1417 3072 3539 0 0 0 0 1504 1449 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 400 199 199
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 654 1271 961 1209
Travel Time (s) 14.9 28.9 21.8 27.5
Volume (vph) 0 977 400 364 812 0 0 0 0 141 10 600
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1028 421 383 855 0 0 0 0 148 11 632
Lane Group Flow (vph) 0 1028 421 383 855 0 0 0 0 148 327 316
v/c Ratio 0.83 0.56 0.77 0.44 0.25 0.48 0.49
Control Delay 42.4 6.3 65.8 19.2 28.7 14.3 14.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.4 6.3 65.8 19.2 28.7 14.3 14.2
Queue Length 50th (ft) 371 10 164 360 83 75 66
Queue Length 95th (ft) 458 89 m0 m420 149 184 169
Internal Link Dist (ft) 574 1191 881 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 1315 778 819 2330 585 686 645
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.78 0.54 0.47 0.37 0.25 0.48 0.49

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Horizon Year
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.86 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 1417 3072 3539 1504 1449 1346
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 1417 3072 3539 1504 1449 1346
Volume (vph) 0 977 400 364 812 0 0 0 0 141 10 600
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1028 421 383 855 0 0 0 0 148 11 632
RTOR Reduction (vph) 0 0 261 0 0 0 0 0 0 0 122 122
Lane Group Flow (vph) 0 1028 160 383 855 0 0 0 0 148 205 194
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 41.8 41.8 19.5 65.3 46.7 46.7 46.7
Effective Green, g (s) 41.8 41.8 19.5 65.3 46.7 46.7 46.7
Actuated g/C Ratio 0.35 0.35 0.16 0.54 0.39 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1233 494 499 1926 585 564 524
v/s Ratio Prot c0.29 c0.12 0.24
v/s Ratio Perm 0.11 0.10 0.14 c0.14
v/c Ratio 0.83 0.32 0.77 0.44 0.25 0.36 0.37
Uniform Delay, d1 35.9 28.7 48.1 16.4 24.8 26.1 26.2
Progression Factor 1.00 1.00 1.23 1.17 1.00 1.00 1.00
Incremental Delay, d2 5.0 0.4 4.1 0.1 1.0 1.8 2.0
Delay (s) 40.9 29.1 63.0 19.4 25.9 27.9 28.2
Level of Service D C E B C C C
Approach Delay (s) 37.5 32.9 0.0 27.6
Approach LOS D C A C

Intersection Summary
HCM Average Control Delay 33.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBL NBT NBR
Lane Configurations
Volume (vph) 550 568 896 126 280 10 317
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Detector Phases 7 4 8 8 2 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 22.0 89.0 67.0 67.0 31.0 31.0 31.0
Total Split (%) 18.3% 74.2% 55.8% 55.8% 25.8% 25.8% 25.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 45.8 85.9 36.1 36.1 26.1 26.1 26.1
Actuated g/C Ratio 0.38 0.72 0.30 0.30 0.22 0.22 0.22
v/c Ratio 0.49 0.24 0.89 0.29 0.51 0.58 0.53
Control Delay 36.9 13.3 50.2 19.4 47.8 45.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.9 13.3 50.2 19.4 47.8 45.6 8.9
LOS D B D B D D A
Approach Delay 24.9 46.4 31.0
Approach LOS C D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 34.2 Intersection LOS: C
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps
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AM Horizon Year
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 2 0 0 1 1 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.95 0.91 0.95 1.00 1.00 1.00
Frt 0.850 0.950 0.850
Flt Protected 0.950 0.950 0.970
Satd. Flow (prot) 3072 3539 0 0 3539 1417 1504 1562 1346 0 0 0
Flt Permitted 0.950 0.950 0.970
Satd. Flow (perm) 3072 3539 0 0 3539 1417 1504 1562 1346 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 51 19 265
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 550 568 0 0 896 126 280 10 317 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 579 598 0 0 943 133 295 11 334 0 0 0
Lane Group Flow (vph) 579 598 0 0 943 133 168 207 265 0 0 0
v/c Ratio 0.49 0.24 0.89 0.29 0.51 0.58 0.53
Control Delay 36.9 13.3 50.2 19.4 47.8 45.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.9 13.3 50.2 19.4 47.8 45.6 8.9
Queue Length 50th (ft) 114 93 366 47 123 146 0
Queue Length 95th (ft) m231 m206 400 89 196 232 76
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 1173 2575 1858 768 355 384 520
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.23 0.51 0.17 0.47 0.54 0.51

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.

AM Horizon Year
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.95 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.97 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1562 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.97 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1562 1346
Volume (vph) 550 568 0 0 896 126 280 10 317 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 579 598 0 0 943 133 295 11 334 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 36 0 15 207 0 0 0
Lane Group Flow (vph) 579 598 0 0 943 97 168 192 58 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 45.8 85.9 36.1 36.1 26.1 26.1 26.1
Effective Green, g (s) 45.8 85.9 36.1 36.1 26.1 26.1 26.1
Actuated g/C Ratio 0.38 0.72 0.30 0.30 0.22 0.22 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1172 2533 1065 426 327 340 293
v/s Ratio Prot c0.19 0.17 c0.27
v/s Ratio Perm 0.07 0.11 0.12 0.04
v/c Ratio 0.49 0.24 0.89 0.23 0.51 0.57 0.20
Uniform Delay, d1 28.3 5.8 40.0 31.5 41.4 41.9 38.4
Progression Factor 1.20 2.21 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 9.0 0.3 5.7 6.7 1.5
Delay (s) 34.0 12.9 49.0 31.8 47.0 48.5 39.9
Level of Service C B D C D D D
Approach Delay (s) 23.3 46.8 44.6 0.0
Approach LOS C D D A

Intersection Summary
HCM Average Control Delay 36.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year
8: Pala Rd (SR-76) & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 148 577 160 102 839 120 262 40 178
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Detector Phases 7 4 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 26.0 47.0 47.0 32.0 53.0 14.0 29.0 12.0 27.0
Total Split (%) 21.7% 39.2% 39.2% 26.7% 44.2% 11.7% 24.2% 10.0% 22.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None Min None Min
Act Effct Green (s) 12.9 29.0 29.0 11.1 27.2 8.8 15.7 7.8 12.4
Actuated g/C Ratio 0.17 0.40 0.40 0.15 0.38 0.12 0.22 0.10 0.17
v/c Ratio 0.57 0.43 0.25 0.45 0.74 0.34 0.45 0.26 0.41
Control Delay 42.6 18.0 4.1 42.4 25.1 41.2 31.1 45.5 31.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.6 18.0 4.1 42.4 25.1 41.2 31.1 45.5 31.1
LOS D B A D C D C D C
Approach Delay 19.6 26.8 33.8 33.2
Approach LOS B C C C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 72.4
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 26.3 Intersection LOS: C
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     8: Pala Rd (SR-76) & Pankey Rd

AM Horizon Year
8: Pala Rd (SR-76) & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 0.97 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.985 0.971 0.961
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3486 0 3072 3437 0 1583 3401 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3486 0 3072 3437 0 1583 3401 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 168 11 22 37
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2232 2833 991 1488
Travel Time (s) 50.7 64.4 22.5 33.8
Volume (vph) 148 577 160 102 839 90 120 262 63 40 178 63
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 156 607 168 107 883 95 126 276 66 42 187 66
Lane Group Flow (vph) 156 607 168 107 978 0 126 342 0 42 253 0
v/c Ratio 0.57 0.43 0.25 0.45 0.74 0.34 0.45 0.26 0.41
Control Delay 42.6 18.0 4.1 42.4 25.1 41.2 31.1 45.5 31.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.6 18.0 4.1 42.4 25.1 41.2 31.1 45.5 31.1
Queue Length 50th (ft) 68 107 0 47 207 28 73 19 48
Queue Length 95th (ft) 169 195 38 126 368 76 158 67 115
Internal Link Dist (ft) 2152 2753 911 1408
Turn Bay Length (ft)
Base Capacity (vph) 453 1880 831 523 1903 464 1194 191 1093
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.32 0.20 0.20 0.51 0.27 0.29 0.22 0.23

Intersection Summary
Area Type: Other
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AM Horizon Year
8: Pala Rd (SR-76) & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.97 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3488 3072 3437 1583 3401
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3488 3072 3437 1583 3401
Volume (vph) 148 577 160 102 839 90 120 262 63 40 178 63
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 156 607 168 107 883 95 126 276 66 42 187 66
RTOR Reduction (vph) 0 0 101 0 7 0 0 17 0 0 30 0
Lane Group Flow (vph) 156 607 67 107 971 0 126 325 0 42 223 0
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 10.1 29.0 29.0 8.3 27.2 6.1 15.7 3.7 13.3
Effective Green, g (s) 10.1 29.0 29.0 8.3 27.2 6.1 15.7 3.7 13.3
Actuated g/C Ratio 0.14 0.40 0.40 0.11 0.37 0.08 0.22 0.05 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 220 1412 565 181 1305 258 742 81 622
v/s Ratio Prot c0.10 0.17 0.07 c0.28 c0.04 c0.09 0.03 0.07
v/s Ratio Perm 0.05
v/c Ratio 0.71 0.43 0.12 0.59 0.74 0.49 0.44 0.52 0.36
Uniform Delay, d1 29.9 15.9 13.8 30.6 19.7 31.8 24.7 33.6 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.0 0.2 0.1 5.1 2.3 1.5 0.4 5.5 0.4
Delay (s) 39.9 16.1 13.9 35.7 22.1 33.3 25.1 39.1 26.3
Level of Service D B B D C C C D C
Approach Delay (s) 19.7 23.4 27.3 28.1
Approach LOS B C C C

Intersection Summary
HCM Average Control Delay 23.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 72.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR ø2 ø3
Lane Configurations
Volume (vph) 240 440 850 45 40 0 181
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 6 6 2 3
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 20.0 41.0 29.0 29.0 20.0 20.0 20.0 21.0 8.0
Total Split (%) 22.2% 45.6% 32.2% 32.2% 22.2% 22.2% 22.2% 23% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min None
Act Effct Green (s) 10.2 35.3 21.1 21.1 7.3 7.3 7.3
Actuated g/C Ratio 0.17 0.58 0.35 0.35 0.12 0.12 0.12
v/c Ratio 0.49 0.22 0.73 0.09 0.23 0.14 0.14
Control Delay 27.2 6.2 21.6 5.7 29.6 0.4 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.2 6.2 21.6 5.7 29.6 0.4 0.4
LOS C A C A C A A
Approach Delay 13.7 20.8 5.7
Approach LOS B C A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 60.5
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 16.2 Intersection LOS: B
Intersection Capacity Utilization 44.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     9: Pala Rd (SR-76) & Horse Ranch Creek Rd
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AM Horizon Year
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 250 0 0 150 150
Storage Lanes 2 0 1 1 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1441 1346
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1441 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47 592 592
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2833 5160 734 1509
Travel Time (s) 64.4 117.3 16.7 34.3
Volume (vph) 240 440 0 0 850 45 0 0 0 40 0 181
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 253 463 0 0 895 47 0 0 0 42 0 191
Lane Group Flow (vph) 253 463 0 0 895 47 0 0 0 42 94 97
v/c Ratio 0.49 0.22 0.73 0.09 0.23 0.14 0.14
Control Delay 27.2 6.2 21.6 5.7 29.6 0.4 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.2 6.2 21.6 5.7 29.6 0.4 0.4
Queue Length 50th (ft) 45 36 144 0 15 0 0
Queue Length 95th (ft) 81 62 237 19 45 0 0
Internal Link Dist (ft) 2753 5080 654 1429
Turn Bay Length (ft) 250 250 150 150
Base Capacity (vph) 749 2165 1383 582 352 791 768
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.21 0.65 0.08 0.12 0.12 0.13

Intersection Summary
Area Type: Other

AM Horizon Year
9: Pala Rd (SR-76) & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.85 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1441 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1441 1346
Volume (vph) 240 440 0 0 850 45 0 0 0 40 0 181
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 253 463 0 0 895 47 0 0 0 42 0 191
RTOR Reduction (vph) 0 0 0 0 0 31 0 0 0 0 83 85
Lane Group Flow (vph) 253 463 0 0 895 16 0 0 0 42 11 12
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 6
Actuated Green, G (s) 10.2 35.3 21.1 21.1 7.3 7.3 7.3
Effective Green, g (s) 10.2 35.3 21.1 21.1 7.3 7.3 7.3
Actuated g/C Ratio 0.17 0.59 0.35 0.35 0.12 0.12 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 521 2075 1240 497 182 175 163
v/s Ratio Prot c0.08 0.13 c0.25 c0.03 0.01
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.49 0.22 0.72 0.03 0.23 0.07 0.07
Uniform Delay, d1 22.6 5.9 17.0 12.8 23.9 23.4 23.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.1 2.1 0.0 0.7 0.2 0.2
Delay (s) 23.3 6.0 19.1 12.9 24.6 23.6 23.6
Level of Service C A B B C C C
Approach Delay (s) 12.1 18.8 0.0 23.8
Approach LOS B B A C

Intersection Summary
HCM Average Control Delay 16.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 60.2 Sum of lost time (s) 21.6
Intersection Capacity Utilization 44.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year
10: Pala Rd (SR-76) & Rice Canyon Rd Timings

LOS Engineering

Lane Group EBL EBT WBT SBL
Lane Configurations
Volume (vph) 38 1042 520 90
Turn Type Prot
Protected Phases 7 4 8 6
Permitted Phases
Detector Phases 7 4 8 6
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 22.0 56.0 34.0 34.0
Total Split (%) 24.4% 62.2% 37.8% 37.8%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min
Act Effct Green (s) 6.8 19.6 16.0 10.0
Actuated g/C Ratio 0.15 0.51 0.42 0.26
v/c Ratio 0.16 0.61 0.40 0.54
Control Delay 21.0 8.3 10.9 13.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 21.0 8.3 10.9 13.9
LOS C A B B
Approach Delay 8.8 10.9 13.9
Approach LOS A B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 38.5
Natural Cycle: 50
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 10.1 Intersection LOS: B
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     10: Pala Rd (SR-76) & Rice Canyon Rd

AM Horizon Year
10: Pala Rd (SR-76) & Rice Canyon Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Frt 0.989 0.917
Flt Protected 0.950 0.981
Satd. Flow (prot) 1583 3539 3500 0 1499 0
Flt Permitted 0.950 0.981
Satd. Flow (perm) 1583 3539 3500 0 1499 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 9 97
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 5160 470 1120
Travel Time (s) 117.3 10.7 25.5
Volume (vph) 38 1042 520 40 90 145
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 40 1097 547 42 95 153
Lane Group Flow (vph) 40 1097 589 0 248 0
v/c Ratio 0.16 0.61 0.40 0.54
Control Delay 21.0 8.3 10.9 13.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 21.0 8.3 10.9 13.9
Queue Length 50th (ft) 6 63 27 22
Queue Length 95th (ft) 36 161 124 98
Internal Link Dist (ft) 5080 390 1040
Turn Bay Length (ft)
Base Capacity (vph) 522 2628 2048 835
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.08 0.42 0.29 0.30

Intersection Summary
Area Type: Other
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AM Horizon Year
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.99 0.92
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1583 3539 3501 1499
Flt Permitted 0.95 1.00 1.00 0.98
Satd. Flow (perm) 1583 3539 3501 1499
Volume (vph) 38 1042 520 40 90 145
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 40 1097 547 42 95 153
RTOR Reduction (vph) 0 0 5 0 73 0
Lane Group Flow (vph) 40 1097 584 0 175 0
Turn Type Prot
Protected Phases 7 4 8 6
Permitted Phases
Actuated Green, G (s) 2.4 22.4 16.0 10.0
Effective Green, g (s) 2.4 22.4 16.0 10.0
Actuated g/C Ratio 0.06 0.55 0.40 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 94 1962 1387 371
v/s Ratio Prot 0.03 c0.31 0.17 c0.12
v/s Ratio Perm
v/c Ratio 0.43 0.56 0.42 0.47
Uniform Delay, d1 18.3 5.8 8.8 12.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.3 0.2 0.9
Delay (s) 21.4 6.2 9.0 13.9
Level of Service C A A B
Approach Delay (s) 6.7 9.0 13.9
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 8.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 40.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year
11: Pala Rd (SR-76) & Couser Canyon Rd Timings

LOS Engineering

Lane Group EBT WBL WBT NBL
Lane Configurations
Volume (vph) 986 10 505 65
Turn Type Prot
Protected Phases 4 3 8 2
Permitted Phases
Detector Phases 4 3 8 2
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 8.0 20.0 20.0
Total Split (s) 34.0 22.0 56.0 34.0
Total Split (%) 37.8% 24.4% 62.2% 37.8%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min
Act Effct Green (s) 19.5 6.1 20.8 7.8
Actuated g/C Ratio 0.52 0.13 0.56 0.21
v/c Ratio 0.59 0.05 0.27 0.31
Control Delay 8.4 22.0 4.4 14.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.4 22.0 4.4 14.2
LOS A C A B
Approach Delay 8.4 4.8 14.2
Approach LOS A A B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 37.4
Natural Cycle: 55
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 7.6 Intersection LOS: A
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     11: Pala Rd (SR-76) & Couser Canyon Rd
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AM Horizon Year
11: Pala Rd (SR-76) & Couser Canyon Rd Queues

LOS Engineering

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 9 15 15 9
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00
Frt 0.995 0.948
Flt Protected 0.950 0.970
Satd. Flow (prot) 3522 0 1583 3539 1533 0
Flt Permitted 0.950 0.970
Satd. Flow (perm) 3522 0 1583 3539 1533 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4 37
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 470 11023 1081
Travel Time (s) 10.7 250.5 24.6
Volume (vph) 986 36 10 505 65 40
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1038 38 11 532 68 42
Lane Group Flow (vph) 1076 0 11 532 110 0
v/c Ratio 0.59 0.05 0.27 0.31
Control Delay 8.4 22.0 4.4 14.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.4 22.0 4.4 14.2
Queue Length 50th (ft) 50 2 20 11
Queue Length 95th (ft) 200 17 48 61
Internal Link Dist (ft) 390 10943 1001
Turn Bay Length (ft)
Base Capacity (vph) 2240 508 2718 809
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.48 0.02 0.20 0.14

Intersection Summary
Area Type: Other

AM Horizon Year
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00
Frt 0.99 1.00 1.00 0.95
Flt Protected 1.00 0.95 1.00 0.97
Satd. Flow (prot) 3520 1583 3539 1533
Flt Permitted 1.00 0.95 1.00 0.97
Satd. Flow (perm) 3520 1583 3539 1533
Volume (vph) 986 36 10 505 65 40
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1038 38 11 532 68 42
RTOR Reduction (vph) 2 0 0 0 30 0
Lane Group Flow (vph) 1074 0 11 532 80 0
Turn Type Prot
Protected Phases 4 3 8 2
Permitted Phases
Actuated Green, G (s) 19.5 0.9 24.4 7.8
Effective Green, g (s) 19.5 0.9 24.4 7.8
Actuated g/C Ratio 0.49 0.02 0.61 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1707 35 2148 297
v/s Ratio Prot c0.31 0.01 c0.15 c0.05
v/s Ratio Perm
v/c Ratio 0.63 0.31 0.25 0.27
Uniform Delay, d1 7.7 19.3 3.7 13.8
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 5.1 0.1 0.5
Delay (s) 8.4 24.4 3.7 14.3
Level of Service A C A B
Approach Delay (s) 8.4 4.1 14.3
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 7.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 40.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year
12: Pala Mesa Dr & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 400 96 65 49 60 370 114 720
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 33.0 39.0 14.0 20.0 10.0 21.0 16.0 27.0
Total Split (%) 36.7% 43.3% 15.6% 22.2% 11.1% 23.3% 17.8% 30.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 23.1 26.0 8.6 9.2 6.6 17.0 10.0 20.4
Actuated g/C Ratio 0.33 0.37 0.12 0.13 0.09 0.24 0.14 0.29
v/c Ratio 0.80 0.72 0.37 0.46 0.43 0.56 0.54 0.77
Control Delay 38.0 15.9 41.7 23.0 48.8 29.3 43.9 32.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.0 15.9 41.7 23.0 48.8 29.3 43.9 32.0
LOS D B D C D C D C
Approach Delay 25.2 29.5 31.6 33.6
Approach LOS C C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 70
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 29.7 Intersection LOS: C
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     12: Pala Mesa Dr & Old Hwy 395

AM Horizon Year
12: Pala Mesa Dr & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 0 0 150 0 200 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.876 0.911 0.972 0.994
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1632 0 1583 1697 0 1583 3440 0 1583 3518 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1632 0 1583 1697 0 1583 3440 0 1583 3518 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 307 71 27 4
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 3628 1500 4464 5461
Travel Time (s) 82.5 34.1 101.5 124.1
Volume (vph) 400 96 450 65 49 72 60 370 84 114 720 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 421 101 474 68 52 76 63 389 88 120 758 32
Lane Group Flow (vph) 421 575 0 68 128 0 63 477 0 120 790 0
v/c Ratio 0.80 0.72 0.37 0.46 0.43 0.56 0.54 0.77
Control Delay 38.0 15.9 41.7 23.0 48.8 29.3 43.9 32.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.0 15.9 41.7 23.0 48.8 29.3 43.9 32.0
Queue Length 50th (ft) 188 118 32 27 31 107 57 190
Queue Length 95th (ft) #378 248 78 78 #94 181 122 #328
Internal Link Dist (ft) 3548 1420 4384 5381
Turn Bay Length (ft) 150 200
Base Capacity (vph) 640 922 228 424 147 954 277 1205
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.62 0.30 0.30 0.43 0.50 0.43 0.66

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Horizon Year
12: Pala Mesa Dr & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.88 1.00 0.91 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1632 1583 1697 1583 3441 1583 3518
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1632 1583 1697 1583 3441 1583 3518
Volume (vph) 400 96 450 65 49 72 60 370 84 114 720 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 421 101 474 68 52 76 63 389 88 120 758 32
RTOR Reduction (vph) 0 195 0 0 63 0 0 21 0 0 3 0
Lane Group Flow (vph) 421 380 0 68 65 0 63 456 0 120 787 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 23.1 26.0 4.7 7.6 4.2 17.0 7.6 20.4
Effective Green, g (s) 23.1 26.0 4.7 7.6 4.2 17.0 7.6 20.4
Actuated g/C Ratio 0.32 0.36 0.07 0.11 0.06 0.24 0.11 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 513 595 104 181 93 820 169 1007
v/s Ratio Prot c0.27 c0.23 0.04 0.04 0.04 0.13 c0.08 c0.22
v/s Ratio Perm
v/c Ratio 0.82 0.64 0.65 0.36 0.68 0.56 0.71 0.78
Uniform Delay, d1 22.2 18.8 32.5 29.6 32.9 23.8 30.8 23.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 2.3 13.8 1.2 17.8 0.8 13.1 4.0
Delay (s) 32.3 21.0 46.3 30.8 50.7 24.7 43.9 27.4
Level of Service C C D C D C D C
Approach Delay (s) 25.8 36.2 27.7 29.6
Approach LOS C D C C

Intersection Summary
HCM Average Control Delay 28.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 71.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year
14: Stewart Canyon Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 30 25 134 18 10 401 229 980
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 8.0 20.0 26.0 38.0 19.0 25.0 19.0 25.0
Total Split (%) 8.9% 22.2% 28.9% 42.2% 21.1% 27.8% 21.1% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 4.1 7.0 10.5 14.3 6.2 18.3 13.8 35.6
Actuated g/C Ratio 0.06 0.11 0.17 0.23 0.09 0.31 0.23 0.60
v/c Ratio 0.31 0.34 0.51 0.37 0.07 0.41 0.65 0.50
Control Delay 41.2 18.1 30.7 7.2 33.4 21.4 33.3 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.2 18.1 30.7 7.2 33.4 21.4 33.3 13.6
LOS D B C A C C C B
Approach Delay 24.8 17.4 21.6 17.2
Approach LOS C B C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 59.1
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 18.6 Intersection LOS: B
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     14: Stewart Canyon Rd & Old Hwy 395
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AM Horizon Year
14: Stewart Canyon Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 200 0 100 0 100 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.899 0.865 0.990 0.995
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1675 0 1583 1611 0 1583 3504 0 1583 3522 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1675 0 1583 1611 0 1583 3504 0 1583 3522 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 53 165 7 3
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1302 7424 5461 3410
Travel Time (s) 29.6 168.7 124.1 77.5
Volume (vph) 30 25 50 134 18 157 10 401 28 229 980 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 26 53 141 19 165 11 422 29 241 1032 32
Lane Group Flow (vph) 32 79 0 141 184 0 11 451 0 241 1064 0
v/c Ratio 0.31 0.34 0.51 0.37 0.07 0.41 0.65 0.50
Control Delay 41.2 18.1 30.7 7.2 33.4 21.4 33.3 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.2 18.1 30.7 7.2 33.4 21.4 33.3 13.6
Queue Length 50th (ft) 12 9 48 5 4 77 79 127
Queue Length 95th (ft) #47 49 112 51 20 142 #228 #361
Internal Link Dist (ft) 1222 7344 5381 3330
Turn Bay Length (ft) 200 100 100
Base Capacity (vph) 102 418 491 785 319 1326 407 2121
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.19 0.29 0.23 0.03 0.34 0.59 0.50

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Horizon Year
14: Stewart Canyon Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.90 1.00 0.87 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1675 1583 1612 1583 3505 1583 3523
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1675 1583 1612 1583 3505 1583 3523
Volume (vph) 30 25 50 134 18 157 10 401 28 229 980 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 26 53 141 19 165 11 422 29 241 1032 32
RTOR Reduction (vph) 0 49 0 0 133 0 0 5 0 0 1 0
Lane Group Flow (vph) 32 30 0 141 51 0 11 446 0 241 1063 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.3 4.9 9.1 12.7 1.1 21.9 13.8 34.6
Effective Green, g (s) 1.3 4.9 9.1 12.7 1.1 21.9 13.8 34.6
Actuated g/C Ratio 0.02 0.07 0.14 0.19 0.02 0.33 0.21 0.53
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 31 125 219 312 27 1168 333 1855
v/s Ratio Prot 0.02 0.02 c0.09 c0.03 0.01 0.13 c0.15 c0.30
v/s Ratio Perm
v/c Ratio 1.03 0.24 0.64 0.16 0.41 0.38 0.72 0.57
Uniform Delay, d1 32.2 28.6 26.8 22.1 32.0 16.7 24.2 10.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 171.6 1.0 6.3 0.2 9.7 0.2 7.6 0.4
Delay (s) 203.8 29.6 33.1 22.3 41.7 16.9 31.8 11.0
Level of Service F C C C D B C B
Approach Delay (s) 79.9 27.0 17.5 14.8
Approach LOS E C B B

Intersection Summary
HCM Average Control Delay 20.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 65.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year
15: Reche Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 280 262 461 187 187 460
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 25.0 25.0 40.0 65.0 25.0 25.0
Total Split (%) 27.8% 27.8% 44.4% 72.2% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None Min Min Min
Act Effct Green (s) 16.1 16.1 23.5 38.8 10.8 10.8
Actuated g/C Ratio 0.25 0.25 0.37 0.61 0.17 0.17
v/c Ratio 0.74 0.49 0.83 0.09 0.33 0.75
Control Delay 38.0 7.1 33.2 5.3 27.7 11.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.0 7.1 33.2 5.3 27.7 11.5
LOS D A C A C B
Approach Delay 23.1 25.1 16.2
Approach LOS C C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 63.8
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 21.4 Intersection LOS: C
Intersection Capacity Utilization 67.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     15: Reche Rd & Old Hwy 395

AM Horizon Year
15: Reche Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Storage Length (ft) 0 0 150 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 276 484
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2635 3410 4960
Travel Time (s) 59.9 77.5 112.7
Volume (vph) 280 262 461 187 187 460
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 295 276 485 197 197 484
Lane Group Flow (vph) 295 276 485 197 197 484
v/c Ratio 0.74 0.49 0.83 0.09 0.33 0.75
Control Delay 38.0 7.1 33.2 5.3 27.7 11.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.0 7.1 33.2 5.3 27.7 11.5
Queue Length 50th (ft) 103 0 164 15 37 0
Queue Length 95th (ft) #290 62 #371 28 77 90
Internal Link Dist (ft) 2555 3330 4880
Turn Bay Length (ft) 150
Base Capacity (vph) 507 642 769 2543 1056 762
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.43 0.63 0.08 0.19 0.64

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Horizon Year
15: Reche Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Volume (vph) 280 262 461 187 187 460
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 295 276 485 197 197 484
RTOR Reduction (vph) 0 205 0 0 0 397
Lane Group Flow (vph) 295 71 485 197 197 87
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 16.1 16.1 23.5 38.8 11.3 11.3
Effective Green, g (s) 16.1 16.1 23.5 38.8 11.3 11.3
Actuated g/C Ratio 0.26 0.26 0.37 0.62 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 405 363 591 2183 636 255
v/s Ratio Prot c0.19 c0.31 0.06 0.06
v/s Ratio Perm 0.05 c0.06
v/c Ratio 0.73 0.19 0.82 0.09 0.31 0.34
Uniform Delay, d1 21.4 18.3 17.8 4.9 22.4 22.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 0.3 8.9 0.0 0.3 0.8
Delay (s) 27.8 18.6 26.7 4.9 22.7 23.3
Level of Service C B C A C C
Approach Delay (s) 23.4 20.4 23.2
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 22.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 62.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 159 1120 81 206 850 58
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 3
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0
Total Split (s) 61.0 0.0 20.0 61.0 39.0 39.0 41.0 20.0
Total Split (%) 50.8% 0.0% 16.7% 50.8% 32.5% 32.5% 34% 17%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Min Min None None
Act Effct Green (s) 53.1 113.5 12.9 70.1 35.3 35.3
Actuated g/C Ratio 0.47 1.00 0.11 0.62 0.31 0.31
v/c Ratio 0.23 0.83 0.40 0.25 0.94 0.11
Control Delay 21.8 6.2 53.7 10.3 57.1 31.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.8 6.2 53.7 10.3 57.1 31.5
LOS C A D B E C
Approach Delay 8.1 22.5 55.4
Approach LOS A C E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 113.5
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 27.2 Intersection LOS: C
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395
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AM Horizon Year
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 130 210 100
Storage Lanes 1 1 1 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 434 4960 1035
Travel Time (s) 9.9 112.7 23.5
Volume (vph) 159 1120 81 206 850 58
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 167 1179 85 217 895 61
Lane Group Flow (vph) 167 1179 85 217 895 61
v/c Ratio 0.23 0.83 0.40 0.25 0.94 0.11
Control Delay 21.8 6.2 53.7 10.3 57.1 31.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.8 6.2 53.7 10.3 57.1 31.5
Queue Length 50th (ft) 76 170 61 66 350 34
Queue Length 95th (ft) m91 m154 112 104 #499 69
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 802 1417 265 930 956 580
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.83 0.32 0.23 0.94 0.11

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

AM Horizon Year
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Volume (vph) 159 1120 81 206 850 58
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 167 1179 85 217 895 61
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 167 1179 85 217 895 61
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 3
Actuated Green, G (s) 53.2 113.4 12.9 66.1 35.3 35.3
Effective Green, g (s) 53.2 113.4 12.9 66.1 35.3 35.3
Actuated g/C Ratio 0.47 1.00 0.11 0.58 0.31 0.31
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 743 1417 212 876 956 580
v/s Ratio Prot 0.11 0.05 0.12 c0.29 0.03
v/s Ratio Perm c0.83 0.04
v/c Ratio 0.22 0.83 0.40 0.25 0.94 0.11
Uniform Delay, d1 17.9 0.0 46.7 11.5 38.0 27.8
Progression Factor 1.17 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 2.6 1.2 0.1 15.8 0.1
Delay (s) 21.0 2.6 47.9 11.7 53.8 27.9
Level of Service C A D B D C
Approach Delay (s) 4.9 21.9 52.1
Approach LOS A C D

Intersection Summary
HCM Average Control Delay 24.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 113.4 Sum of lost time (s) 4.0
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 726 330 120 448 10 811
Turn Type Perm Prot custom
Protected Phases 2 3 1 2 4 1 4 3
Permitted Phases 2 3 4
Detector Phases 2 3 2 3 1 2 4 1 4
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 59.0 59.0 41.0 39.0 20.0 61.0 20.0
Total Split (%) 49.2% 49.2% 34.2% 32.5% 16.7% 50.8% 17%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min None None
Act Effct Green (s) 52.3 52.3 33.0 35.3 16.1 53.1
Actuated g/C Ratio 0.46 0.46 0.29 0.31 0.14 0.47
v/c Ratio 0.47 0.41 0.27 0.81 0.09 0.96
Control Delay 6.5 0.9 32.8 50.5 46.4 36.5
Queue Delay 0.4 0.5 0.0 0.0 0.0 0.0
Total Delay 6.8 1.4 32.8 50.5 46.4 36.5
LOS A A C D D D
Approach Delay 5.1 46.8 36.8
Approach LOS A D D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 113.5
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 25.5 Intersection LOS: C
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps

AM Horizon Year
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 285 0 0 0 0 200
Storage Lanes 0 1 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.976
Satd. Flow (prot) 0 3539 1417 1583 1863 0 0 0 0 0 1818 1417
Flt Permitted 0.950 0.976
Satd. Flow (perm) 0 3539 1417 1583 1863 0 0 0 0 0 1818 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 347 431
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 434 744 972 897
Travel Time (s) 9.9 16.9 22.1 20.4
Volume (vph) 0 726 330 120 448 0 0 0 0 10 10 811
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 764 347 126 472 0 0 0 0 11 11 854
Lane Group Flow (vph) 0 764 347 126 472 0 0 0 0 0 22 854
v/c Ratio 0.47 0.41 0.27 0.81 0.09 0.96
Control Delay 6.5 0.9 32.8 50.5 46.4 36.5
Queue Delay 0.4 0.5 0.0 0.0 0.0 0.0
Total Delay 6.8 1.4 32.8 50.5 46.4 36.5
Queue Length 50th (ft) 43 0 72 340 15 366
Queue Length 95th (ft) m50 m0 125 #531 41 #709
Internal Link Dist (ft) 354 664 892 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 1731 870 521 580 258 931
Starvation Cap Reductn 447 208 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.52 0.24 0.81 0.09 0.92

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Horizon Year
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 3539 1417 1583 1863 1817 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 3539 1417 1583 1863 1817 1417
Volume (vph) 0 726 330 120 448 0 0 0 0 10 10 811
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 764 347 126 472 0 0 0 0 11 11 854
RTOR Reduction (vph) 0 0 187 0 0 0 0 0 0 0 0 229
Lane Group Flow (vph) 0 764 160 126 472 0 0 0 0 0 22 625
Turn Type Perm Prot Split custom
Protected Phases 2 3 1 2 4 4 1 4
Permitted Phases 2 3 4
Actuated Green, G (s) 52.2 52.2 33.0 35.3 16.2 53.2
Effective Green, g (s) 52.2 52.2 33.0 35.3 16.2 53.2
Actuated g/C Ratio 0.46 0.46 0.29 0.31 0.14 0.47
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1629 652 461 580 260 665
v/s Ratio Prot c0.22 0.08 c0.25 0.01 c0.44
v/s Ratio Perm 0.11
v/c Ratio 0.47 0.24 0.27 0.81 0.08 0.94
Uniform Delay, d1 21.1 18.6 31.0 36.0 42.2 28.6
Progression Factor 0.27 0.01 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.3 8.6 0.1 21.4
Delay (s) 5.8 0.4 31.3 44.6 42.3 50.0
Level of Service A A C D D D
Approach Delay (s) 4.1 41.8 0.0 49.8
Approach LOS A D A D

Intersection Summary
HCM Average Control Delay 28.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 113.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 565 171 318 10 90
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 43.0 85.0 42.0 35.0 35.0
Total Split (%) 35.8% 70.8% 35.0% 29.2% 29.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 18.1 40.2 17.5 15.3 15.3
Actuated g/C Ratio 0.28 0.62 0.27 0.24 0.24
v/c Ratio 0.70 0.16 0.71 0.65 0.23
Control Delay 27.6 6.0 31.9 33.4 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 27.6 6.0 31.9 33.4 8.0
LOS C A C C A
Approach Delay 22.6 31.9 26.8
Approach LOS C C C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 64.8
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 25.8 Intersection LOS: C
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps
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AM Horizon Year
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 0 0 0 0 200 0 0
Storage Lanes 2 0 0 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.992 0.850
Flt Protected 0.950 0.954
Satd. Flow (prot) 3072 1863 0 0 1848 0 0 1777 1417 0 0 0
Flt Permitted 0.950 0.954
Satd. Flow (perm) 3072 1863 0 0 1848 0 0 1777 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 95
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 744 1271 1082 1005
Travel Time (s) 16.9 28.9 24.6 22.8
Volume (vph) 565 171 0 0 318 20 250 10 90 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 595 180 0 0 335 21 263 11 95 0 0 0
Lane Group Flow (vph) 595 180 0 0 356 0 0 274 95 0 0 0
v/c Ratio 0.70 0.16 0.71 0.65 0.23
Control Delay 27.6 6.0 31.9 33.4 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 27.6 6.0 31.9 33.4 8.0
Queue Length 50th (ft) 96 22 112 87 0
Queue Length 95th (ft) 239 70 303 249 39
Internal Link Dist (ft) 664 1191 1002 925
Turn Bay Length (ft) 300 200
Base Capacity (vph) 1457 1446 862 722 632
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.41 0.12 0.41 0.38 0.15

Intersection Summary
Area Type: Other

AM Horizon Year
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 1848 1777 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 1848 1777 1417
Volume (vph) 565 171 0 0 318 20 250 10 90 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 595 180 0 0 335 21 263 11 95 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 72 0 0 0
Lane Group Flow (vph) 595 180 0 0 354 0 0 274 23 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 18.0 40.2 18.2 15.3 15.3
Effective Green, g (s) 18.0 40.2 18.2 15.3 15.3
Actuated g/C Ratio 0.28 0.63 0.29 0.24 0.24
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 871 1179 530 428 341
v/s Ratio Prot c0.19 0.10 c0.19
v/s Ratio Perm 0.15 0.02
v/c Ratio 0.68 0.15 0.67 0.64 0.07
Uniform Delay, d1 20.2 4.7 20.0 21.6 18.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.1 3.2 3.3 0.1
Delay (s) 22.4 4.8 23.2 24.9 18.7
Level of Service C A C C B
Approach Delay (s) 18.3 23.2 23.3 0.0
Approach LOS B C C A

Intersection Summary
HCM Average Control Delay 20.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 63.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year
22: Stewart Canyon Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Yield Free Free
Grade 0% 0% 0%
Volume (veh/h) 30 232 159 18 25 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 244 167 19 26 32
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 396 42 58
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 396 42 58
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 76 89
cM capacity (veh/h) 543 1029 1546

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 276 186 58
Volume Left 32 167 0
Volume Right 244 0 32
cSH 933 1546 1700
Volume to Capacity 0.30 0.11 0.03
Queue Length 95th (ft) 31 9 0
Control Delay (s) 10.5 6.9 0.0
Lane LOS B A
Approach Delay (s) 10.5 6.9 0.0
Approach LOS B

Intersection Summary
Average Delay 8.0
Intersection Capacity Utilization 39.1% ICU Level of Service A
Analysis Period (min) 15

AM Horizon Year
23: Baltimore Oriole & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 20 8 94 34 60 151 69 16 191 50
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Detector Phases 4 4 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 22.0 22.0 24.0 24.0 15.0 31.0 31.0 13.0 29.0 29.0
Total Split (%) 24.4% 24.4% 26.7% 26.7% 16.7% 34.4% 34.4% 14.4% 32.2% 32.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min None Min Min
Act Effct Green (s) 7.7 7.7 10.3 10.3 9.1 36.5 36.5 7.6 33.1 33.1
Actuated g/C Ratio 0.12 0.12 0.17 0.17 0.14 0.63 0.63 0.12 0.57 0.57
v/c Ratio 0.11 0.09 0.29 0.28 0.28 0.14 0.08 0.09 0.19 0.06
Control Delay 22.4 16.6 19.6 16.7 21.4 9.4 4.3 24.1 12.8 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.4 16.6 19.6 16.7 21.4 9.4 4.3 24.1 12.8 6.5
LOS C B B B C A A C B A
Approach Delay 19.7 18.1 10.7 12.3
Approach LOS B B B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 58.2
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.29
Intersection Signal Delay: 13.2 Intersection LOS: B
Intersection Capacity Utilization 34.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     23: Baltimore Oriole & Horse Ranch Creek Rd
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AM Horizon Year
23: Baltimore Oriole & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.913 0.969 0.850 0.850
Flt Protected 0.950 0.950 0.983 0.950 0.950
Satd. Flow (prot) 1583 1701 0 1504 1686 0 1583 1863 1417 1583 1863 1417
Flt Permitted 0.950 0.950 0.983 0.950 0.950
Satd. Flow (perm) 1583 1701 0 1504 1686 0 1583 1863 1417 1583 1863 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 14 73 53
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1047 1324 958 2343
Travel Time (s) 23.8 30.1 21.8 53.3
Volume (vph) 20 8 10 94 34 16 60 151 69 16 191 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 8 11 99 36 17 63 159 73 17 201 53
Lane Group Flow (vph) 21 19 0 71 81 0 63 159 73 17 201 53
v/c Ratio 0.11 0.09 0.29 0.28 0.28 0.14 0.08 0.09 0.19 0.06
Control Delay 22.4 16.6 19.6 16.7 21.4 9.4 4.3 24.1 12.8 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.4 16.6 19.6 16.7 21.4 9.4 4.3 24.1 12.8 6.5
Queue Length 50th (ft) 2 1 5 5 5 10 0 1 13 0
Queue Length 95th (ft) 25 19 57 57 51 86 24 22 116 23
Internal Link Dist (ft) 967 1244 878 2263
Turn Bay Length (ft)
Base Capacity (vph) 440 480 494 564 310 1315 1022 252 1255 972
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.04 0.14 0.14 0.20 0.12 0.07 0.07 0.16 0.05

Intersection Summary
Area Type: Other

AM Horizon Year
23: Baltimore Oriole & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.91 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 1701 1504 1685 1583 1863 1417 1583 1863 1417
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 1701 1504 1685 1583 1863 1417 1583 1863 1417
Volume (vph) 20 8 10 94 34 16 60 151 69 16 191 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 8 11 99 36 17 63 159 73 17 201 53
RTOR Reduction (vph) 0 10 0 0 12 0 0 0 33 0 0 26
Lane Group Flow (vph) 21 9 0 71 69 0 63 159 40 17 201 27
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 3.0 3.0 7.5 7.5 3.9 34.7 34.7 1.4 32.2 32.2
Effective Green, g (s) 3.0 3.0 7.5 7.5 3.9 34.7 34.7 1.4 32.2 32.2
Actuated g/C Ratio 0.05 0.05 0.12 0.12 0.06 0.55 0.55 0.02 0.51 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 76 82 180 202 99 1033 785 35 958 729
v/s Ratio Prot c0.01 0.01 c0.05 0.04 c0.04 0.09 0.01 c0.11
v/s Ratio Perm 0.03 0.02
v/c Ratio 0.28 0.10 0.39 0.34 0.64 0.15 0.05 0.49 0.21 0.04
Uniform Delay, d1 28.8 28.5 25.5 25.3 28.7 6.8 6.4 30.2 8.3 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.6 1.4 1.0 12.6 0.1 0.0 10.2 0.1 0.0
Delay (s) 30.7 29.1 26.9 26.3 41.3 6.9 6.4 40.5 8.4 7.5
Level of Service C C C C D A A D A A
Approach Delay (s) 29.9 26.6 14.1 10.2
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 62.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 34.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

Campus Park Traffic Impact Study Appendix Page 684 of 940



AM Horizon Year
24: Longspur Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 20 23 111 39 130 235 10 235
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 15.0 38.0 12.0 35.0
Total Split (%) 22.2% 22.2% 22.2% 22.2% 16.7% 42.2% 13.3% 38.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Max None Max
Act Effct Green (s) 7.5 7.5 10.0 10.0 10.5 54.6 6.4 41.7
Actuated g/C Ratio 0.09 0.09 0.12 0.12 0.13 0.66 0.07 0.50
v/c Ratio 0.15 0.39 0.46 0.45 0.69 0.15 0.10 0.18
Control Delay 34.2 20.4 38.6 33.9 49.2 7.0 37.8 12.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.2 20.4 38.6 33.9 49.2 7.0 37.8 12.3
LOS C C D C D A D B
Approach Delay 23.4 36.0 19.4 13.2
Approach LOS C D B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 83.1
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 20.6 Intersection LOS: C
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     24: Longspur Rd & Horse Ranch Creek Rd

AM Horizon Year
24: Longspur Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.897 0.974 0.962 0.970
Flt Protected 0.950 0.950 0.981 0.950 0.950
Satd. Flow (prot) 1583 1671 0 1504 1691 0 1583 3405 0 1583 3433 0
Flt Permitted 0.950 0.950 0.981 0.950 0.950
Satd. Flow (perm) 1583 1671 0 1504 1691 0 1583 3405 0 1583 3433 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 53 10 59 38
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1010 908 1206 958
Travel Time (s) 23.0 20.6 27.4 21.8
Volume (vph) 20 23 50 111 39 15 130 235 79 10 235 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 24 53 117 41 16 137 247 83 11 247 63
Lane Group Flow (vph) 21 77 0 81 93 0 137 330 0 11 310 0
v/c Ratio 0.15 0.39 0.46 0.45 0.69 0.15 0.10 0.18
Control Delay 34.2 20.4 38.6 33.9 49.2 7.0 37.8 12.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.2 20.4 38.6 33.9 49.2 7.0 37.8 12.3
Queue Length 50th (ft) 9 10 36 36 59 23 5 40
Queue Length 95th (ft) 30 50 82 85 #144 71 21 77
Internal Link Dist (ft) 930 828 1126 878
Turn Bay Length (ft)
Base Capacity (vph) 279 338 273 315 214 2257 140 1741
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.23 0.30 0.30 0.64 0.15 0.08 0.18

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Horizon Year
24: Longspur Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.90 1.00 0.97 1.00 0.96 1.00 0.97
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1670 1504 1691 1583 3406 1583 3431
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1670 1504 1691 1583 3406 1583 3431
Volume (vph) 20 23 50 111 39 15 130 235 79 10 235 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 24 53 117 41 16 137 247 83 11 247 63
RTOR Reduction (vph) 0 49 0 0 9 0 0 22 0 0 18 0
Lane Group Flow (vph) 21 28 0 81 84 0 137 308 0 11 292 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 6.6 6.6 9.0 9.0 10.5 54.0 1.5 45.0
Effective Green, g (s) 6.6 6.6 9.0 9.0 10.5 54.0 1.5 45.0
Actuated g/C Ratio 0.08 0.08 0.10 0.10 0.12 0.62 0.02 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 120 127 155 175 191 2112 27 1773
v/s Ratio Prot 0.01 c0.02 c0.05 0.05 c0.09 0.09 0.01 c0.08
v/s Ratio Perm
v/c Ratio 0.17 0.22 0.52 0.48 0.72 0.15 0.41 0.16
Uniform Delay, d1 37.7 37.8 37.0 36.8 36.9 6.9 42.4 11.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.9 3.2 2.1 12.1 0.1 9.7 0.2
Delay (s) 38.4 38.7 40.2 38.9 49.0 7.1 52.1 11.3
Level of Service D D D D D A D B
Approach Delay (s) 38.6 39.5 19.4 12.7
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 22.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 87.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year
25: Harvest Glen Ln & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 10 18 177 21 60 343 38 338
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 14.0 20.0 25.0 31.0 13.0 34.0 11.0 32.0
Total Split (%) 15.6% 22.2% 27.8% 34.4% 14.4% 37.8% 12.2% 35.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 7.6 7.8 13.0 14.8 8.6 30.2 7.7 29.6
Actuated g/C Ratio 0.13 0.13 0.23 0.26 0.15 0.57 0.13 0.56
v/c Ratio 0.06 0.12 0.52 0.22 0.27 0.24 0.19 0.19
Control Delay 26.3 19.7 20.1 6.5 24.1 11.4 25.2 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.3 19.7 20.1 6.5 24.1 11.4 25.2 13.0
LOS C B C A C B C B
Approach Delay 21.5 15.1 12.9 14.1
Approach LOS C B B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 52.9
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 14.1 Intersection LOS: B
Intersection Capacity Utilization 43.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     25: Harvest Glen Ln & Horse Ranch Creek Rd
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AM Horizon Year
25: Harvest Glen Ln & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.945 0.881 0.965 0.992
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1760 0 1583 1641 0 1583 3415 0 1583 3511 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1760 0 1583 1641 0 1583 3415 0 1583 3511 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 85 47 7
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1058 1173 1033 1206
Travel Time (s) 24.0 26.7 23.5 27.4
Volume (vph) 10 18 10 177 21 81 60 343 104 38 338 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 19 11 186 22 85 63 361 109 40 356 21
Lane Group Flow (vph) 11 30 0 186 107 0 63 470 0 40 377 0
v/c Ratio 0.06 0.12 0.52 0.22 0.27 0.24 0.19 0.19
Control Delay 26.3 19.7 20.1 6.5 24.1 11.4 25.2 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.3 19.7 20.1 6.5 24.1 11.4 25.2 13.0
Queue Length 50th (ft) 1 2 15 2 5 17 3 15
Queue Length 95th (ft) 18 29 118 39 57 118 42 106
Internal Link Dist (ft) 978 1093 953 1126
Turn Bay Length (ft)
Base Capacity (vph) 302 494 588 771 288 2362 233 2368
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.06 0.32 0.14 0.22 0.20 0.17 0.16

Intersection Summary
Area Type: Other

AM Horizon Year
25: Harvest Glen Ln & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.94 1.00 0.88 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1760 1583 1641 1583 3416 1583 3510
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1760 1583 1641 1583 3416 1583 3510
Volume (vph) 10 18 10 177 21 81 60 343 104 38 338 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 19 11 186 22 85 63 361 109 40 356 21
RTOR Reduction (vph) 0 10 0 0 69 0 0 25 0 0 4 0
Lane Group Flow (vph) 11 20 0 186 38 0 63 445 0 40 373 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.1 3.2 8.9 11.0 3.0 27.3 2.4 26.7
Effective Green, g (s) 1.1 3.2 8.9 11.0 3.0 27.3 2.4 26.7
Actuated g/C Ratio 0.02 0.06 0.15 0.19 0.05 0.47 0.04 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 30 97 244 312 82 1613 66 1621
v/s Ratio Prot 0.01 0.01 c0.12 c0.02 c0.04 c0.13 0.03 0.11
v/s Ratio Perm
v/c Ratio 0.37 0.20 0.76 0.12 0.77 0.28 0.61 0.23
Uniform Delay, d1 28.0 26.1 23.4 19.4 27.1 9.3 27.2 9.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.4 1.0 13.1 0.2 34.2 0.1 14.7 0.1
Delay (s) 35.5 27.1 36.6 19.6 61.3 9.3 42.0 9.4
Level of Service D C D B E A D A
Approach Delay (s) 29.3 30.4 15.5 12.6
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 57.8 Sum of lost time (s) 8.0
Intersection Capacity Utilization 43.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

Campus Park Traffic Impact Study Appendix Page 687 of 940



AM Horizon Year
26: Pardee South Loop & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 8 0 240 0 42 404 43 483
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 23.0 23.0 13.0 36.0 11.0 34.0
Total Split (%) 22.2% 22.2% 25.6% 25.6% 14.4% 40.0% 12.2% 37.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 6.6 6.6 12.1 12.1 7.4 22.4 7.0 21.9
Actuated g/C Ratio 0.12 0.12 0.24 0.24 0.14 0.46 0.13 0.45
v/c Ratio 0.04 0.09 0.47 0.47 0.20 0.33 0.22 0.32
Control Delay 26.1 0.4 20.5 14.3 25.5 12.3 27.0 13.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.1 0.4 20.5 14.3 25.5 12.3 27.0 13.7
LOS C A C B C B C B
Approach Delay 4.8 17.1 13.3 14.8
Approach LOS A B B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 48.7
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 14.5 Intersection LOS: B
Intersection Capacity Utilization 44.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     26: Pardee South Loop & Horse Ranch Creek Rd

AM Horizon Year
26: Pardee South Loop & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.911 0.970 0.997
Flt Protected 0.950 0.950 0.980 0.950 0.950
Satd. Flow (prot) 1583 1583 0 1504 1580 0 1583 3433 0 1583 3529 0
Flt Permitted 0.950 0.950 0.980 0.950 0.950
Satd. Flow (perm) 1583 1583 0 1504 1580 0 1583 3433 0 1583 3529 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 293 75 37 2
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 869 1419 1340 1033
Travel Time (s) 19.8 32.3 30.5 23.5
Volume (vph) 8 0 37 240 0 115 42 404 100 43 483 9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 8 0 39 253 0 121 44 425 105 45 508 9
Lane Group Flow (vph) 8 39 0 171 203 0 44 530 0 45 517 0
v/c Ratio 0.04 0.09 0.47 0.47 0.20 0.33 0.22 0.32
Control Delay 26.1 0.4 20.5 14.3 25.5 12.3 27.0 13.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.1 0.4 20.5 14.3 25.5 12.3 27.0 13.7
Queue Length 50th (ft) 1 0 14 10 4 21 4 22
Queue Length 95th (ft) 15 0 122 106 46 134 49 144
Internal Link Dist (ft) 789 1339 1260 953
Turn Bay Length (ft)
Base Capacity (vph) 427 641 557 632 279 2192 225 2188
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.06 0.31 0.32 0.16 0.24 0.20 0.24

Intersection Summary
Area Type: Other

Campus Park Traffic Impact Study Appendix Page 688 of 940



AM Horizon Year
26: Pardee South Loop & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.91 1.00 0.97 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1583 1504 1579 1583 3434 1583 3530
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1583 1504 1579 1583 3434 1583 3530
Volume (vph) 8 0 37 240 0 115 42 404 100 43 483 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 8 0 39 253 0 121 44 425 105 45 508 9
RTOR Reduction (vph) 0 38 0 0 59 0 0 22 0 0 1 0
Lane Group Flow (vph) 8 1 0 171 144 0 44 508 0 45 516 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.9 1.9 10.9 10.9 2.5 21.8 2.1 21.4
Effective Green, g (s) 1.9 1.9 10.9 10.9 2.5 21.8 2.1 21.4
Actuated g/C Ratio 0.04 0.04 0.21 0.21 0.05 0.41 0.04 0.41
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 57 57 311 327 75 1421 63 1433
v/s Ratio Prot c0.01 0.00 c0.11 0.09 0.03 c0.15 c0.03 0.15
v/s Ratio Perm
v/c Ratio 0.14 0.02 0.55 0.44 0.59 0.36 0.71 0.36
Uniform Delay, d1 24.6 24.5 18.7 18.2 24.6 10.6 25.0 10.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.2 2.0 0.9 11.2 0.2 31.7 0.2
Delay (s) 25.7 24.7 20.7 19.2 35.8 10.8 56.7 11.0
Level of Service C C C B D B E B
Approach Delay (s) 24.9 19.9 12.7 14.7
Approach LOS C B B B

Intersection Summary
HCM Average Control Delay 15.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 52.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 44.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year
27: School/Park Access & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 150 386 230 0 751
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 158 406 242 0 791
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 923 324 648
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 923 324 648
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 76 100
cM capacity (veh/h) 269 671 933

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 158 271 378 395 395
Volume Left 0 0 0 0 0
Volume Right 158 0 242 0 0
cSH 671 1700 1700 1700 1700
Volume to Capacity 0.24 0.16 0.22 0.23 0.23
Queue Length 95th (ft) 23 0 0 0 0
Control Delay (s) 12.0 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.0 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 35.1% ICU Level of Service A
Analysis Period (min) 15
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AM Horizon Year
28: Connector Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBU SBT
Lane Configurations
Volume (vph) 159 14 18 277 190 207
Turn Type Perm Prot Prot
Protected Phases 4 5 2 1 6
Permitted Phases 4
Detector Phases 4 4 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 27.0 27.0 16.0 32.0 31.0 47.0
Total Split (%) 30.0% 30.0% 17.8% 35.6% 34.4% 52.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None Min None Min
Act Effct Green (s) 8.4 8.4 6.4 17.8 11.5 29.8
Actuated g/C Ratio 0.17 0.17 0.12 0.38 0.24 0.64
v/c Ratio 0.32 0.06 0.10 0.22 0.53 0.29
Control Delay 15.9 9.4 20.5 13.3 17.9 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.9 9.4 20.5 13.3 17.9 2.7
LOS B A C B B A
Approach Delay 15.4 13.7 6.4
Approach LOS B B A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 46.8
Natural Cycle: 55
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.53
Intersection Signal Delay: 9.4 Intersection LOS: A
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     28: Connector Rd & Horse Ranch Creek Rd

AM Horizon Year
28: Connector Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 9
Lane Util. Factor 0.97 1.00 1.00 0.95 1.00 0.95 0.95
Frt 0.850 0.903
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 3072 1417 1583 3539 1583 3196 0
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 3072 1417 1583 3539 1583 3196 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 15 404
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2875 1509 1400
Travel Time (s) 65.3 34.3 31.8
Volume (vph) 159 14 18 277 190 207 384
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 167 15 19 292 200 218 404
Lane Group Flow (vph) 167 15 19 292 200 622 0
v/c Ratio 0.32 0.06 0.10 0.22 0.53 0.29
Control Delay 15.9 9.4 20.5 13.3 17.9 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.9 9.4 20.5 13.3 17.9 2.7
Queue Length 50th (ft) 15 0 3 26 34 7
Queue Length 95th (ft) 42 11 19 64 90 47
Internal Link Dist (ft) 2795 1429 1320
Turn Bay Length (ft)
Base Capacity (vph) 1166 547 326 2045 693 2527
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.03 0.06 0.14 0.29 0.25

Intersection Summary
Area Type: Other
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AM Horizon Year
28: Connector Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3072 1417 1583 3539 1583 3194
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3072 1417 1583 3539 1583 3194
Volume (vph) 159 14 18 277 190 207 384
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 167 15 19 292 200 218 404
RTOR Reduction (vph) 0 13 0 0 0 168 0
Lane Group Flow (vph) 167 2 19 292 200 454 0
Turn Type Perm Prot Prot
Protected Phases 4 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 7.4 7.4 1.4 20.3 10.3 29.2
Effective Green, g (s) 7.4 7.4 1.4 20.3 10.3 29.2
Actuated g/C Ratio 0.15 0.15 0.03 0.41 0.21 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 455 210 44 1437 326 1865
v/s Ratio Prot c0.05 0.01 0.08 c0.13 c0.14
v/s Ratio Perm 0.00
v/c Ratio 0.37 0.01 0.43 0.20 0.61 0.24
Uniform Delay, d1 19.2 18.2 23.9 9.6 18.0 5.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 6.7 0.1 3.4 0.1
Delay (s) 19.7 18.2 30.6 9.7 21.4 5.1
Level of Service B B C A C A
Approach Delay (s) 19.6 11.0 9.1
Approach LOS B B A

Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year
29: Connector Rd & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 60 117 210 31 285 136 160 310 20 34 40
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 4 3 8 8 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0
Total Split (s) 11.0 28.0 28.0 11.0 28.0 28.0 13.0 29.0 29.0 22.0 38.0
Total Split (%) 12.2% 31.1% 31.1% 12.2% 31.1% 31.1% 14.4% 32.2% 32.2% 24.4% 42.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min None Min
Act Effct Green (s) 6.9 15.8 15.8 6.7 13.8 13.8 10.8 26.2 26.2 7.3 12.5
Actuated g/C Ratio 0.12 0.29 0.29 0.11 0.25 0.25 0.20 0.50 0.50 0.12 0.24
v/c Ratio 0.32 0.34 0.33 0.18 0.64 0.31 0.52 0.35 0.03 0.18 0.14
Control Delay 34.3 17.6 6.1 33.4 26.9 6.5 36.5 18.4 9.3 31.6 15.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.3 17.6 6.1 33.4 26.9 6.5 36.5 18.4 9.3 31.6 15.3
LOS C B A C C A D B A C B
Approach Delay 15.4 21.2 23.9 21.2
Approach LOS B C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 52.7
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 20.6 Intersection LOS: C
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     29: Connector Rd & Pankey Rd
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AM Horizon Year
29: Connector Rd & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.957 0.850 0.850 0.850 0.950
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1694 1346 1583 1863 1417 1583 1863 1417 1583 1770 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1694 1346 1583 1863 1417 1583 1863 1417 1583 1770 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 22 171 143 21 21
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1256 2875 1488 1443
Travel Time (s) 28.5 65.3 33.8 32.8
Volume (vph) 60 117 210 31 285 136 160 310 20 34 40 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 123 221 33 300 143 168 326 21 36 42 21
Lane Group Flow (vph) 63 173 171 33 300 143 168 326 21 36 63 0
v/c Ratio 0.32 0.34 0.33 0.18 0.64 0.31 0.52 0.35 0.03 0.18 0.14
Control Delay 34.3 17.6 6.1 33.4 26.9 6.5 36.5 18.4 9.3 31.6 15.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.3 17.6 6.1 33.4 26.9 6.5 36.5 18.4 9.3 31.6 15.3
Queue Length 50th (ft) 18 26 0 9 81 0 48 72 0 10 12
Queue Length 95th (ft) 70 118 46 43 207 40 #206 223 16 44 42
Internal Link Dist (ft) 1176 2795 1408 1363
Turn Bay Length (ft)
Base Capacity (vph) 211 695 644 203 718 634 324 995 767 433 862
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.25 0.27 0.16 0.42 0.23 0.52 0.33 0.03 0.08 0.07

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Horizon Year
29: Connector Rd & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1693 1346 1583 1863 1417 1583 1863 1417 1583 1770
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1693 1346 1583 1863 1417 1583 1863 1417 1583 1770
Volume (vph) 60 117 210 31 285 136 160 310 20 34 40 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 123 221 33 300 143 168 326 21 36 42 21
RTOR Reduction (vph) 0 17 131 0 0 113 0 0 12 0 15 0
Lane Group Flow (vph) 63 156 40 33 300 30 168 326 9 36 48 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.4 13.6 13.6 2.0 12.2 12.2 10.8 24.5 24.5 2.5 16.2
Effective Green, g (s) 3.4 13.6 13.6 2.0 12.2 12.2 10.8 24.5 24.5 2.5 16.2
Actuated g/C Ratio 0.06 0.23 0.23 0.03 0.21 0.21 0.18 0.42 0.42 0.04 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 92 393 312 54 388 295 292 779 592 68 489
v/s Ratio Prot c0.04 0.09 0.02 c0.16 c0.11 c0.18 0.02 0.03
v/s Ratio Perm 0.03 0.02 0.01
v/c Ratio 0.68 0.40 0.13 0.61 0.77 0.10 0.58 0.42 0.01 0.53 0.10
Uniform Delay, d1 27.1 19.0 17.8 27.9 21.9 18.8 21.8 12.0 10.0 27.5 15.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.0 0.7 0.2 18.7 9.3 0.2 2.7 0.4 0.0 7.3 0.1
Delay (s) 46.1 19.7 18.0 46.7 31.1 18.9 24.5 12.4 10.0 34.7 15.9
Level of Service D B B D C B C B A C B
Approach Delay (s) 23.1 28.5 16.3 22.7
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 22.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 58.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 600 873 1660 204 220 900
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 22.0 70.0 48.0 48.0 20.0 22.0
Total Split (%) 24.4% 77.8% 53.3% 53.3% 22.2% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 18.0 66.0 44.0 44.0 16.0 38.0
Actuated g/C Ratio 0.20 0.73 0.49 0.49 0.18 0.42
v/c Ratio 1.03 0.25 1.01 0.27 0.42 0.90
Control Delay 81.0 4.1 48.2 2.8 35.7 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.0 4.1 48.2 2.8 35.7 37.4
LOS F A D A D D
Approach Delay 35.4 43.2 37.0
Approach LOS D D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 39.1 Intersection LOS: D
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd

AM Horizon Year
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 500 300 500 0
Storage Lanes 2 1 2 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Right Turn on Red Yes No
Satd. Flow (RTOR) 215
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 565 451 1333
Travel Time (s) 12.8 10.3 30.3
Volume (vph) 600 873 1660 204 220 900
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 919 1747 215 232 947
Lane Group Flow (vph) 632 919 1747 215 232 947
v/c Ratio 1.03 0.25 1.01 0.27 0.42 0.90
Control Delay 81.0 4.1 48.2 2.8 35.7 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.0 4.1 48.2 2.8 35.7 37.4
Queue Length 50th (ft) ~200 51 ~514 0 61 277
Queue Length 95th (ft) #306 65 #691 35 96 #417
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 614 3729 1730 803 546 1053
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.25 1.01 0.27 0.42 0.90

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Horizon Year
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Volume (vph) 600 873 1660 204 220 900
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 919 1747 215 232 947
RTOR Reduction (vph) 0 0 0 110 0 0
Lane Group Flow (vph) 632 919 1747 105 232 947
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 18.0 66.0 44.0 44.0 16.0 34.0
Effective Green, g (s) 18.0 66.0 44.0 44.0 16.0 34.0
Actuated g/C Ratio 0.20 0.73 0.49 0.49 0.18 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 614 3729 1730 693 546 1053
v/s Ratio Prot c0.21 0.18 c0.49 0.08 c0.18
v/s Ratio Perm 0.07 0.20
v/c Ratio 1.03 0.25 1.01 0.15 0.42 0.90
Uniform Delay, d1 36.0 3.9 23.0 12.7 32.9 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.0 0.0 24.1 0.1 2.4 10.3
Delay (s) 80.0 3.9 47.1 12.8 35.3 36.6
Level of Service F A D B D D
Approach Delay (s) 34.9 43.3 36.4
Approach LOS C D D

Intersection Summary
HCM Average Control Delay 38.8 HCM Level of Service D
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 60 2051 1543 120 0 90
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 57 1943 1462 114 0 85
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1575 2604 788
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1575 2604 788
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 86 100 74
cM capacity (veh/h) 414 17 334

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 57 972 972 975 601 85
Volume Left 57 0 0 0 0 0
Volume Right 0 0 0 0 114 85
cSH 414 1700 1700 1700 1700 334
Volume to Capacity 0.14 0.57 0.57 0.57 0.35 0.26
Queue Length 95th (ft) 12 0 0 0 0 25
Control Delay (s) 15.1 0.0 0.0 0.0 0.0 19.4
Lane LOS C C
Approach Delay (s) 0.4 0.0 19.4
Approach LOS C

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 54.4% ICU Level of Service A
Analysis Period (min) 15

PM Horizon Year
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 230 1691 1283 130 70 90
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 23.0 69.0 46.0 46.0 21.0 21.0
Total Split (%) 25.6% 76.7% 51.1% 51.1% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 14.6 51.2 32.3 32.3 8.9 8.9
Actuated g/C Ratio 0.21 0.75 0.47 0.47 0.13 0.13
v/c Ratio 0.72 0.68 0.81 0.20 0.36 0.36
Control Delay 41.3 5.9 20.6 10.4 36.9 12.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.3 5.9 20.6 10.4 36.9 12.0
LOS D A C B D B
Approach Delay 10.2 19.6 22.9
Approach LOS B B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 68.7
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 14.6 Intersection LOS: B
Intersection Capacity Utilization 64.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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PM Horizon Year
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 450 20 0 180
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 26 95
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3191 8309 1271
Travel Time (s) 72.5 188.8 28.9
Volume (vph) 230 1691 1283 130 70 90
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 242 1780 1351 137 74 95
Lane Group Flow (vph) 242 1780 1351 137 74 95
v/c Ratio 0.72 0.68 0.81 0.20 0.36 0.36
Control Delay 41.3 5.9 20.6 10.4 36.9 12.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.3 5.9 20.6 10.4 36.9 12.0
Queue Length 50th (ft) 102 142 253 27 32 0
Queue Length 95th (ft) #218 256 392 65 77 42
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 426 2808 1925 783 365 400
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.63 0.70 0.17 0.20 0.24

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Horizon Year
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Volume (vph) 230 1691 1283 130 70 90
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 242 1780 1351 137 74 95
RTOR Reduction (vph) 0 0 0 14 0 83
Lane Group Flow (vph) 242 1780 1351 123 74 12
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 14.6 51.2 32.6 32.6 8.9 8.9
Effective Green, g (s) 14.6 51.2 32.6 32.6 8.9 8.9
Actuated g/C Ratio 0.21 0.75 0.48 0.48 0.13 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 339 2661 1694 678 207 185
v/s Ratio Prot 0.15 c0.50 c0.38 c0.05
v/s Ratio Perm 0.09 0.01
v/c Ratio 0.71 0.67 0.80 0.18 0.36 0.07
Uniform Delay, d1 24.8 4.2 15.0 10.1 27.0 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.0 0.6 2.7 0.1 1.1 0.2
Delay (s) 31.8 4.9 17.7 10.3 28.1 26.1
Level of Service C A B B C C
Approach Delay (s) 8.1 17.0 27.0
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 68.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 20 1531 1543 20 0 40
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 20 1531 1543 20 0 40
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1563 2358 782
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1563 2358 782
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 95 100 88
cM capacity (veh/h) 419 28 337

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 20 766 766 1029 534 40
Volume Left 20 0 0 0 0 0
Volume Right 0 0 0 0 20 40
cSH 419 1700 1700 1700 1700 337
Volume to Capacity 0.05 0.45 0.45 0.61 0.31 0.12
Queue Length 95th (ft) 4 0 0 0 0 10
Control Delay (s) 14.0 0.0 0.0 0.0 0.0 17.1
Lane LOS B C
Approach Delay (s) 0.2 0.0 17.1
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15

PM Horizon Year
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 93 1068 150 110 1057 380 230 277 150 350 200
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 5 3 8 1 5 2 3 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 19.0 56.0 20.0 13.0 50.0 26.0 20.0 25.0 13.0 26.0 31.0
Total Split (%) 15.8% 46.7% 16.7% 10.8% 41.7% 21.7% 16.7% 20.8% 10.8% 21.7% 25.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lead Lag Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None Min None None Min Min Min None Min Min
Act Effct Green (s) 11.3 40.1 56.4 10.3 41.8 63.6 16.4 21.9 32.2 17.7 23.2
Actuated g/C Ratio 0.10 0.38 0.53 0.10 0.39 0.60 0.15 0.21 0.30 0.17 0.22
v/c Ratio 0.59 0.84 0.19 0.75 0.80 0.42 0.99 0.76 0.34 0.72 0.88
Control Delay 63.2 36.9 1.6 79.7 35.6 6.3 104.6 57.0 15.9 51.7 62.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.2 36.9 1.6 79.7 35.6 6.3 104.6 57.0 15.9 51.7 62.0
LOS E D A E D A F E B D E
Approach Delay 34.7 31.5 64.2 56.8
Approach LOS C C E E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 106.4
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 41.8 Intersection LOS: D
Intersection Capacity Utilization 82.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395
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PM Horizon Year
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 330 0 150 150 0 0 0 0
Storage Lanes 1 0 1 1 1 1 2 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.939
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1749 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1749 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 158 235 44 26
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 652 462 899 4464
Travel Time (s) 14.8 10.5 20.4 101.5
Volume (vph) 93 1068 150 110 1057 380 230 277 150 350 200 136
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 98 1124 158 116 1113 400 242 292 158 368 211 143
Lane Group Flow (vph) 98 1124 158 116 1113 400 242 292 158 368 354 0
v/c Ratio 0.59 0.84 0.19 0.75 0.80 0.42 0.99 0.76 0.34 0.72 0.88
Control Delay 63.2 36.9 1.6 79.7 35.6 6.3 104.6 57.0 15.9 51.7 62.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.2 36.9 1.6 79.7 35.6 6.3 104.6 57.0 15.9 51.7 62.0
Queue Length 50th (ft) 69 395 0 83 387 54 ~199 203 38 131 229
Queue Length 95th (ft) 129 456 18 #214 494 117 #384 #384 89 190 #412
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 214 1567 826 154 1486 933 244 386 460 619 453
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.72 0.19 0.75 0.75 0.43 0.99 0.76 0.34 0.59 0.78

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Horizon Year
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1750
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1750
Volume (vph) 93 1068 150 110 1057 380 230 277 150 350 200 136
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 98 1124 158 116 1113 400 242 292 158 368 211 143
RTOR Reduction (vph) 0 0 75 0 0 104 0 0 30 0 20 0
Lane Group Flow (vph) 98 1124 83 116 1113 296 242 292 128 368 334 0
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 9.7 40.0 56.4 11.5 41.8 59.5 16.4 21.9 33.4 17.7 23.2
Effective Green, g (s) 9.7 40.0 56.4 11.5 41.8 59.5 16.4 21.9 33.4 17.7 23.2
Actuated g/C Ratio 0.09 0.37 0.53 0.11 0.39 0.56 0.15 0.20 0.31 0.17 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 143 1322 746 170 1381 840 242 381 442 508 379
v/s Ratio Prot 0.06 c0.32 0.02 0.07 c0.31 0.06 c0.15 0.16 0.03 0.12 c0.19
v/s Ratio Perm 0.04 0.15 0.06
v/c Ratio 0.69 0.85 0.11 0.68 0.81 0.35 1.00 0.77 0.29 0.72 0.88
Uniform Delay, d1 47.2 30.8 12.7 46.0 29.0 13.1 45.3 40.2 27.9 42.4 40.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.8 5.4 0.1 10.7 3.5 0.3 57.9 8.9 0.4 5.1 20.5
Delay (s) 60.0 36.2 12.8 56.8 32.6 13.4 103.2 49.1 28.2 47.5 61.1
Level of Service E D B E C B F D C D E
Approach Delay (s) 35.2 29.6 63.3 54.1
Approach LOS D C E D

Intersection Summary
HCM Average Control Delay 40.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 107.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 82.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBL SBT SBR
Lane Configurations
Volume (vph) 1268 300 298 1017 281 20 530
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Detector Phases 4 4 3 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 58.0 58.0 25.0 83.0 37.0 37.0 37.0
Total Split (%) 48.3% 48.3% 20.8% 69.2% 30.8% 30.8% 30.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 51.5 51.5 16.3 71.8 40.2 40.2 40.2
Actuated g/C Ratio 0.43 0.43 0.14 0.60 0.34 0.34 0.34
v/c Ratio 0.88 0.41 0.75 0.51 0.50 0.59 0.53
Control Delay 38.8 5.6 66.6 18.0 38.5 26.9 23.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.8 5.6 66.6 18.0 38.5 26.9 23.1
LOS D A E B D C C
Approach Delay 32.5 29.0 29.0
Approach LOS C C C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 40 (33%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 30.5 Intersection LOS: C
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps

PM Horizon Year
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 500 0 0 0 0 900
Storage Lanes 0 1 2 0 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.879 0.850
Flt Protected 0.950 0.950 0.993
Satd. Flow (prot) 0 3539 1417 3072 3539 0 0 0 0 1504 1480 1346
Flt Permitted 0.950 0.950 0.993
Satd. Flow (perm) 0 3539 1417 3072 3539 0 0 0 0 1504 1480 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 270 127 127
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 654 1271 961 1209
Travel Time (s) 14.9 28.9 21.8 27.5
Volume (vph) 0 1268 300 298 1017 0 0 0 0 281 20 530
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1335 316 314 1071 0 0 0 0 296 21 558
Lane Group Flow (vph) 0 1335 316 314 1071 0 0 0 0 251 342 282
v/c Ratio 0.88 0.41 0.75 0.51 0.50 0.59 0.53
Control Delay 38.8 5.6 66.6 18.0 38.5 26.9 23.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.8 5.6 66.6 18.0 38.5 26.9 23.1
Queue Length 50th (ft) 463 20 115 390 169 157 103
Queue Length 95th (ft) 570 78 m155 488 274 287 211
Internal Link Dist (ft) 574 1191 881 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 1612 792 538 2331 504 580 535
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 0.40 0.58 0.46 0.50 0.59 0.53

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Horizon Year
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.88 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.99 1.00
Satd. Flow (prot) 3539 1417 3072 3539 1504 1480 1346
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.99 1.00
Satd. Flow (perm) 3539 1417 3072 3539 1504 1480 1346
Volume (vph) 0 1268 300 298 1017 0 0 0 0 281 20 530
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1335 316 314 1071 0 0 0 0 296 21 558
RTOR Reduction (vph) 0 0 154 0 0 0 0 0 0 0 84 84
Lane Group Flow (vph) 0 1335 162 314 1071 0 0 0 0 251 258 198
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 51.5 51.5 16.3 71.8 40.2 40.2 40.2
Effective Green, g (s) 51.5 51.5 16.3 71.8 40.2 40.2 40.2
Actuated g/C Ratio 0.43 0.43 0.14 0.60 0.34 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1519 608 417 2118 504 496 451
v/s Ratio Prot c0.38 c0.10 0.30
v/s Ratio Perm 0.11 0.17 0.17 0.15
v/c Ratio 0.88 0.27 0.75 0.51 0.50 0.52 0.44
Uniform Delay, d1 31.4 22.1 49.9 13.9 31.8 32.1 31.1
Progression Factor 1.00 1.00 1.18 1.29 1.00 1.00 1.00
Incremental Delay, d2 6.1 0.2 5.2 0.1 3.5 3.9 3.1
Delay (s) 37.5 22.3 64.1 18.1 35.3 36.0 34.2
Level of Service D C E B D D C
Approach Delay (s) 34.6 28.5 0.0 35.2
Approach LOS C C A D

Intersection Summary
HCM Average Control Delay 32.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBL NBT NBR
Lane Configurations
Volume (vph) 600 949 865 337 450 20 322
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Detector Phases 7 4 8 8 2 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 34.0 80.0 46.0 46.0 40.0 40.0 40.0
Total Split (%) 28.3% 66.7% 38.3% 38.3% 33.3% 33.3% 33.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 28.8 70.0 37.1 37.1 42.0 42.0 42.0
Actuated g/C Ratio 0.24 0.58 0.31 0.31 0.35 0.35 0.35
v/c Ratio 0.86 0.48 0.83 0.70 0.48 0.54 0.50
Control Delay 67.8 29.4 45.5 32.6 36.5 36.5 20.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.8 29.4 45.5 32.6 36.5 36.5 20.4
LOS E C D C D D C
Approach Delay 44.3 41.9 31.1
Approach LOS D D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 40.5 Intersection LOS: D
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps
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PM Horizon Year
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 2 0 0 1 1 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.95 0.91 0.95 1.00 1.00 1.00
Frt 0.850 0.970 0.850
Flt Protected 0.950 0.950 0.965
Satd. Flow (prot) 3072 3539 0 0 3539 1417 1504 1587 1346 0 0 0
Flt Permitted 0.950 0.950 0.965
Satd. Flow (perm) 3072 3539 0 0 3539 1417 1504 1587 1346 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 103 11 136
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 600 949 0 0 865 337 450 20 322 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 999 0 0 911 355 474 21 339 0 0 0
Lane Group Flow (vph) 632 999 0 0 911 355 252 303 279 0 0 0
v/c Ratio 0.86 0.48 0.83 0.70 0.48 0.54 0.50
Control Delay 67.8 29.4 45.5 32.6 36.5 36.5 20.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.8 29.4 45.5 32.6 36.5 36.5 20.4
Queue Length 50th (ft) 246 324 340 171 163 202 89
Queue Length 95th (ft) m264 m334 401 271 266 324 191
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 787 2264 1240 563 537 573 568
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.80 0.44 0.73 0.63 0.47 0.53 0.49

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.

PM Horizon Year
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.97 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1587 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1587 1346
Volume (vph) 600 949 0 0 865 337 450 20 322 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 999 0 0 911 355 474 21 339 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 71 0 7 88 0 0 0
Lane Group Flow (vph) 632 999 0 0 911 284 252 296 191 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 28.9 70.0 37.1 37.1 42.0 42.0 42.0
Effective Green, g (s) 28.9 70.0 37.1 37.1 42.0 42.0 42.0
Actuated g/C Ratio 0.24 0.58 0.31 0.31 0.35 0.35 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 740 2064 1094 438 526 555 471
v/s Ratio Prot c0.21 0.28 c0.26
v/s Ratio Perm 0.20 0.17 0.19 0.14
v/c Ratio 0.85 0.48 0.83 0.65 0.48 0.53 0.40
Uniform Delay, d1 43.5 14.5 38.6 35.8 30.5 31.2 29.5
Progression Factor 1.40 2.04 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.5 0.1 5.6 3.3 3.1 3.6 2.6
Delay (s) 66.4 29.7 44.1 39.1 33.6 34.8 32.1
Level of Service E C D D C C C
Approach Delay (s) 43.9 42.7 33.5 0.0
Approach LOS D D C A

Intersection Summary
HCM Average Control Delay 41.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year
8: Pala Rd (SR-76) & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 153 778 340 58 665 330 394 120 458
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Detector Phases 7 4 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 21.0 41.0 41.0 25.0 45.0 20.0 37.0 17.0 34.0
Total Split (%) 17.5% 34.2% 34.2% 20.8% 37.5% 16.7% 30.8% 14.2% 28.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None Min None Min
Act Effct Green (s) 13.7 34.6 34.6 9.2 27.1 14.4 29.6 11.2 23.0
Actuated g/C Ratio 0.14 0.36 0.36 0.09 0.28 0.15 0.31 0.11 0.24
v/c Ratio 0.71 0.64 0.48 0.40 0.80 0.75 0.52 0.69 0.81
Control Delay 61.1 30.0 5.2 54.6 38.5 53.3 30.3 66.2 41.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.1 30.0 5.2 54.6 38.5 53.3 30.3 66.2 41.2
LOS E C A D D D C E D
Approach Delay 27.1 39.7 39.0 45.0
Approach LOS C D D D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 95.3
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 36.4 Intersection LOS: D
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     8: Pala Rd (SR-76) & Pankey Rd

PM Horizon Year
8: Pala Rd (SR-76) & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 0.97 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.982 0.959 0.953
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3476 0 3072 3394 0 1583 3373 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3476 0 3072 3394 0 1583 3373 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 358 13 44 58
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2232 2833 991 1488
Travel Time (s) 50.7 64.4 22.5 33.8
Volume (vph) 153 778 340 58 665 90 330 394 146 120 458 207
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 161 819 358 61 700 95 347 415 154 126 482 218
Lane Group Flow (vph) 161 819 358 61 795 0 347 569 0 126 700 0
v/c Ratio 0.71 0.64 0.48 0.40 0.80 0.75 0.52 0.69 0.81
Control Delay 61.1 30.0 5.2 54.6 38.5 53.3 30.3 66.2 41.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.1 30.0 5.2 54.6 38.5 53.3 30.3 66.2 41.2
Queue Length 50th (ft) 100 237 0 38 250 112 155 79 208
Queue Length 95th (ft) #215 341 64 88 341 #211 242 #189 316
Internal Link Dist (ft) 2152 2753 911 1408
Turn Bay Length (ft)
Base Capacity (vph) 285 1411 780 314 1344 532 1204 214 1060
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.58 0.46 0.19 0.59 0.65 0.47 0.59 0.66

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Horizon Year
8: Pala Rd (SR-76) & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.96 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3476 3072 3396 1583 3374
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3476 3072 3396 1583 3374
Volume (vph) 153 778 340 58 665 90 330 394 146 120 458 207
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 161 819 358 61 700 95 347 415 154 126 482 218
RTOR Reduction (vph) 0 0 230 0 9 0 0 31 0 0 43 0
Lane Group Flow (vph) 161 819 128 61 786 0 347 538 0 126 657 0
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 13.7 34.6 34.6 7.5 28.4 14.4 29.6 9.1 24.3
Effective Green, g (s) 13.7 34.6 34.6 7.5 28.4 14.4 29.6 9.1 24.3
Actuated g/C Ratio 0.14 0.36 0.36 0.08 0.29 0.15 0.31 0.09 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 224 1265 506 123 1020 457 1038 149 847
v/s Ratio Prot c0.10 0.23 0.04 c0.23 c0.11 0.16 0.08 c0.19
v/s Ratio Perm 0.09
v/c Ratio 0.72 0.65 0.25 0.50 0.77 0.76 0.52 0.85 0.78
Uniform Delay, d1 39.7 26.0 22.0 42.8 31.2 39.5 27.7 43.2 33.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.5 1.2 0.3 3.1 3.6 7.1 0.4 33.3 4.5
Delay (s) 50.2 27.2 22.2 46.0 34.9 46.6 28.2 76.4 38.2
Level of Service D C C D C D C E D
Approach Delay (s) 28.6 35.7 35.2 44.0
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 34.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 96.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR ø2 ø3
Lane Configurations
Volume (vph) 354 750 740 64 29 0 73
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 6 6 2 3
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 26.0 42.0 24.0 24.0 20.0 20.0 20.0 20.0 8.0
Total Split (%) 28.9% 46.7% 26.7% 26.7% 22.2% 22.2% 22.2% 22% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min None
Act Effct Green (s) 12.4 36.0 19.5 19.5 6.6 6.6 6.6
Actuated g/C Ratio 0.21 0.60 0.32 0.32 0.11 0.11 0.11
v/c Ratio 0.59 0.37 0.68 0.13 0.10 0.25 0.24
Control Delay 25.9 6.9 21.9 5.9 26.9 17.1 12.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.9 6.9 21.9 5.9 26.9 17.1 12.7
LOS C A C A C B B
Approach Delay 13.0 20.6 16.7
Approach LOS B C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 60.2
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 16.2 Intersection LOS: B
Intersection Capacity Utilization 45.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     9: Pala Rd (SR-76) & Horse Ranch Creek Rd
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PM Horizon Year
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 250 0 0 150 150
Storage Lanes 2 0 1 1 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.897 0.850
Flt Protected 0.950 0.950 0.985
Satd. Flow (prot) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1498 1346
Flt Permitted 0.950 0.950 0.985
Satd. Flow (perm) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1498 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 67 33 44
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2833 5160 734 1509
Travel Time (s) 64.4 117.3 16.7 34.3
Volume (vph) 354 750 0 0 740 64 0 0 0 29 0 73
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 373 789 0 0 779 67 0 0 0 31 0 77
Lane Group Flow (vph) 373 789 0 0 779 67 0 0 0 16 48 44
v/c Ratio 0.59 0.37 0.68 0.13 0.10 0.25 0.24
Control Delay 25.9 6.9 21.9 5.9 26.9 17.1 12.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.9 6.9 21.9 5.9 26.9 17.1 12.7
Queue Length 50th (ft) 63 65 124 0 5 5 0
Queue Length 95th (ft) 105 106 213 25 23 36 27
Internal Link Dist (ft) 2753 5080 654 1429
Turn Bay Length (ft) 250 250 150 150
Base Capacity (vph) 971 2179 1172 514 347 371 345
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.36 0.66 0.13 0.05 0.13 0.13

Intersection Summary
Area Type: Other

PM Horizon Year
9: Pala Rd (SR-76) & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.90 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.98 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1497 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.98 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1497 1346
Volume (vph) 354 750 0 0 740 64 0 0 0 29 0 73
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 373 789 0 0 779 67 0 0 0 31 0 77
RTOR Reduction (vph) 0 0 0 0 0 45 0 0 0 0 29 39
Lane Group Flow (vph) 373 789 0 0 779 22 0 0 0 16 19 5
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 6
Actuated Green, G (s) 12.4 35.9 19.5 19.5 6.6 6.6 6.6
Effective Green, g (s) 12.4 35.9 19.5 19.5 6.6 6.6 6.6
Actuated g/C Ratio 0.21 0.60 0.32 0.32 0.11 0.11 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 635 2118 1150 461 165 165 148
v/s Ratio Prot c0.12 0.22 c0.22 0.01 c0.01
v/s Ratio Perm 0.02 0.00
v/c Ratio 0.59 0.37 0.68 0.05 0.10 0.11 0.03
Uniform Delay, d1 21.5 6.2 17.5 13.9 24.0 24.1 23.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.1 1.6 0.0 0.3 0.3 0.1
Delay (s) 22.9 6.3 19.1 13.9 24.3 24.4 23.9
Level of Service C A B B C C C
Approach Delay (s) 11.7 18.7 0.0 24.2
Approach LOS B B A C

Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 21.5
Intersection Capacity Utilization 45.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year
10: Pala Rd (SR-76) & Rice Canyon Rd Timings

LOS Engineering

Lane Group EBL EBT WBT SBL
Lane Configurations
Volume (vph) 54 955 1169 60
Turn Type Prot
Protected Phases 7 4 8 6
Permitted Phases
Detector Phases 7 4 8 6
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 22.0 56.0 34.0 34.0
Total Split (%) 24.4% 62.2% 37.8% 37.8%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min
Act Effct Green (s) 7.5 37.4 30.7 8.3
Actuated g/C Ratio 0.13 0.69 0.57 0.15
v/c Ratio 0.28 0.41 0.64 0.48
Control Delay 27.2 4.3 12.2 18.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 27.2 4.3 12.2 18.2
LOS C A B B
Approach Delay 5.6 12.2 18.2
Approach LOS A B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 54
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 9.7 Intersection LOS: A
Intersection Capacity Utilization 55.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     10: Pala Rd (SR-76) & Rice Canyon Rd

PM Horizon Year
10: Pala Rd (SR-76) & Rice Canyon Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Frt 0.995 0.925
Flt Protected 0.950 0.978
Satd. Flow (prot) 1583 3539 3522 0 1508 0
Flt Permitted 0.950 0.978
Satd. Flow (perm) 1583 3539 3522 0 1508 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4 75
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 5160 470 1120
Travel Time (s) 117.3 10.7 25.5
Volume (vph) 54 955 1169 40 60 75
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 57 1005 1231 42 63 79
Lane Group Flow (vph) 57 1005 1273 0 142 0
v/c Ratio 0.28 0.41 0.64 0.48
Control Delay 27.2 4.3 12.2 18.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 27.2 4.3 12.2 18.2
Queue Length 50th (ft) 18 51 155 21
Queue Length 95th (ft) 50 109 297 68
Internal Link Dist (ft) 5080 390 1040
Turn Bay Length (ft)
Base Capacity (vph) 418 2690 2008 649
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.14 0.37 0.63 0.22

Intersection Summary
Area Type: Other
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PM Horizon Year
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1583 3539 3522 1508
Flt Permitted 0.95 1.00 1.00 0.98
Satd. Flow (perm) 1583 3539 3522 1508
Volume (vph) 54 955 1169 40 60 75
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 57 1005 1231 42 63 79
RTOR Reduction (vph) 0 0 2 0 64 0
Lane Group Flow (vph) 57 1005 1271 0 78 0
Turn Type Prot
Protected Phases 7 4 8 6
Permitted Phases
Actuated Green, G (s) 4.7 39.4 30.7 8.3
Effective Green, g (s) 4.7 39.4 30.7 8.3
Actuated g/C Ratio 0.08 0.71 0.55 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 134 2503 1941 225
v/s Ratio Prot 0.04 c0.28 c0.36 c0.05
v/s Ratio Perm
v/c Ratio 0.43 0.40 0.65 0.35
Uniform Delay, d1 24.2 3.3 8.8 21.3
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.1 0.8 0.9
Delay (s) 26.4 3.4 9.6 22.2
Level of Service C A A C
Approach Delay (s) 4.7 9.6 22.2
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 8.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 55.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year
11: Pala Rd (SR-76) & Couser Canyon Rd Timings

LOS Engineering

Lane Group EBT WBL WBT NBL
Lane Configurations
Volume (vph) 865 40 1112 57
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 8
Detector Phases 4 8 8 2
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0
Total Split (s) 46.0 46.0 46.0 44.0
Total Split (%) 51.1% 51.1% 51.1% 48.9%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None Min
Act Effct Green (s) 18.6 18.6 18.6 7.2
Actuated g/C Ratio 0.54 0.54 0.54 0.21
v/c Ratio 0.51 0.25 0.61 0.24
Control Delay 5.7 8.1 6.6 13.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.7 8.1 6.6 13.1
LOS A A A B
Approach Delay 5.7 6.7 13.1
Approach LOS A A B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 34.3
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 6.5 Intersection LOS: A
Intersection Capacity Utilization 44.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     11: Pala Rd (SR-76) & Couser Canyon Rd
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PM Horizon Year
11: Pala Rd (SR-76) & Couser Canyon Rd Queues

LOS Engineering

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 9 15 15 9
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00
Frt 0.990 0.965
Flt Protected 0.950 0.964
Satd. Flow (prot) 3504 0 1583 3539 1550 0
Flt Permitted 0.188 0.964
Satd. Flow (perm) 3504 0 313 3539 1550 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 10 21
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 470 11023 1081
Travel Time (s) 10.7 250.5 24.6
Volume (vph) 865 60 40 1112 57 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 911 63 42 1171 60 21
Lane Group Flow (vph) 974 0 42 1171 81 0
v/c Ratio 0.51 0.25 0.61 0.24
Control Delay 5.7 8.1 6.6 13.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.7 8.1 6.6 13.1
Queue Length 50th (ft) 41 3 55 9
Queue Length 95th (ft) 87 17 113 42
Internal Link Dist (ft) 390 10943 1001
Turn Bay Length (ft)
Base Capacity (vph) 2581 230 2604 941
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.38 0.18 0.45 0.09

Intersection Summary
Area Type: Other

PM Horizon Year
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00
Frt 0.99 1.00 1.00 0.96
Flt Protected 1.00 0.95 1.00 0.96
Satd. Flow (prot) 3505 1583 3539 1551
Flt Permitted 1.00 0.26 1.00 0.96
Satd. Flow (perm) 3505 436 3539 1551
Volume (vph) 865 60 40 1112 57 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 911 63 42 1171 60 21
RTOR Reduction (vph) 4 0 0 0 17 0
Lane Group Flow (vph) 970 0 42 1171 64 0
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 8
Actuated Green, G (s) 18.6 18.6 18.6 7.2
Effective Green, g (s) 18.6 18.6 18.6 7.2
Actuated g/C Ratio 0.55 0.55 0.55 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1929 240 1947 330
v/s Ratio Prot 0.28 c0.33 c0.04
v/s Ratio Perm 0.10
v/c Ratio 0.50 0.17 0.60 0.20
Uniform Delay, d1 4.7 3.8 5.1 10.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.3 0.5 0.3
Delay (s) 4.9 4.1 5.6 11.2
Level of Service A A A B
Approach Delay (s) 4.9 5.6 11.2
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 5.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 33.8 Sum of lost time (s) 8.0
Intersection Capacity Utilization 44.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year
12: Pala Mesa Dr & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 150 120 116 143 120 820 171 490
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 14.0 25.0 15.0 26.0 18.0 33.0 17.0 32.0
Total Split (%) 15.6% 27.8% 16.7% 28.9% 20.0% 36.7% 18.9% 35.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 10.1 20.9 9.8 17.8 11.1 26.5 12.0 30.2
Actuated g/C Ratio 0.12 0.25 0.12 0.21 0.13 0.32 0.14 0.36
v/c Ratio 0.82 0.69 0.67 0.83 0.61 0.88 0.78 0.48
Control Delay 72.1 31.3 56.2 43.4 48.5 37.1 60.5 23.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 72.1 31.3 56.2 43.4 48.5 37.1 60.5 23.2
LOS E C E D D D E C
Approach Delay 44.3 46.7 38.4 31.7
Approach LOS D D D C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 82.8
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 38.9 Intersection LOS: D
Intersection Capacity Utilization 78.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     12: Pala Mesa Dr & Old Hwy 395

PM Horizon Year
12: Pala Mesa Dr & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 0 0 150 0 200 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.906 0.914 0.981 0.977
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1688 0 1583 1703 0 1583 3472 0 1583 3458 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1688 0 1583 1703 0 1583 3472 0 1583 3458 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 87 70 19 24
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 3628 1500 4464 5461
Travel Time (s) 82.5 34.1 101.5 124.1
Volume (vph) 150 120 200 116 143 191 120 820 119 171 490 90
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 126 211 122 151 201 126 863 125 180 516 95
Lane Group Flow (vph) 158 337 0 122 352 0 126 988 0 180 611 0
v/c Ratio 0.82 0.69 0.67 0.83 0.61 0.88 0.78 0.48
Control Delay 72.1 31.3 56.2 43.4 48.5 37.1 60.5 23.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 72.1 31.3 56.2 43.4 48.5 37.1 60.5 23.2
Queue Length 50th (ft) 89 132 66 149 67 265 98 137
Queue Length 95th (ft) #206 #251 #139 #275 124 #385 #208 199
Internal Link Dist (ft) 3548 1420 4384 5381
Turn Bay Length (ft) 150 200
Base Capacity (vph) 195 507 203 487 254 1203 249 1278
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.66 0.60 0.72 0.50 0.82 0.72 0.48

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Campus Park Traffic Impact Study Appendix Page 708 of 940



PM Horizon Year
12: Pala Mesa Dr & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.91 1.00 0.91 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1688 1583 1703 1583 3472 1583 3457
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1688 1583 1703 1583 3472 1583 3457
Volume (vph) 150 120 200 116 143 191 120 820 119 171 490 90
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 126 211 122 151 201 126 863 125 180 516 95
RTOR Reduction (vph) 0 66 0 0 54 0 0 13 0 0 15 0
Lane Group Flow (vph) 158 271 0 122 298 0 126 975 0 180 596 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 10.0 20.9 8.1 19.0 9.4 27.6 12.0 30.2
Effective Green, g (s) 10.0 20.9 8.1 19.0 9.4 27.6 12.0 30.2
Actuated g/C Ratio 0.12 0.25 0.10 0.22 0.11 0.33 0.14 0.36
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 187 417 152 382 176 1133 225 1234
v/s Ratio Prot c0.10 0.16 0.08 c0.17 0.08 c0.28 c0.11 c0.17
v/s Ratio Perm
v/c Ratio 0.84 0.65 0.80 0.78 0.72 0.86 0.80 0.48
Uniform Delay, d1 36.5 28.6 37.5 30.8 36.3 26.7 35.1 21.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 27.9 3.6 25.5 9.7 13.0 6.9 18.1 0.3
Delay (s) 64.4 32.2 62.9 40.5 49.3 33.6 53.3 21.4
Level of Service E C E D D C D C
Approach Delay (s) 42.5 46.3 35.3 28.7
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 36.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 84.6 Sum of lost time (s) 20.0
Intersection Capacity Utilization 78.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year
14: Stewart Canyon Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 20 25 117 13 70 679 302 673
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 10.0 20.0 18.0 28.0 8.0 21.0 31.0 44.0
Total Split (%) 11.1% 22.2% 20.0% 31.1% 8.9% 23.3% 34.4% 48.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 6.0 7.2 10.0 12.9 4.3 18.2 17.3 31.2
Actuated g/C Ratio 0.09 0.11 0.15 0.20 0.07 0.28 0.27 0.48
v/c Ratio 0.16 0.31 0.52 0.52 0.70 0.74 0.75 0.47
Control Delay 38.1 20.9 37.0 8.7 73.9 31.7 34.6 13.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.1 20.9 37.0 8.7 73.9 31.7 34.6 13.1
LOS D C D A E C C B
Approach Delay 25.0 17.5 35.6 19.2
Approach LOS C B D B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 64.5
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 24.6 Intersection LOS: C
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     14: Stewart Canyon Rd & Old Hwy 395
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PM Horizon Year
14: Stewart Canyon Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 200 0 100 0 100 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.907 0.858 0.995 0.982
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1690 0 1583 1598 0 1583 3522 0 1583 3476 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1690 0 1583 1598 0 1583 3522 0 1583 3476 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 42 257 3 21
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1302 7424 5461 3410
Travel Time (s) 29.6 168.7 124.1 77.5
Volume (vph) 20 25 40 117 13 244 70 679 23 302 673 90
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 26 42 123 14 257 74 715 24 318 708 95
Lane Group Flow (vph) 21 68 0 123 271 0 74 739 0 318 803 0
v/c Ratio 0.16 0.31 0.52 0.52 0.70 0.74 0.75 0.47
Control Delay 38.1 20.9 37.0 8.7 73.9 31.7 34.6 13.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.1 20.9 37.0 8.7 73.9 31.7 34.6 13.1
Queue Length 50th (ft) 8 10 48 4 32 156 122 114
Queue Length 95th (ft) 33 50 113 67 #125 #337 230 190
Internal Link Dist (ft) 1222 7344 5381 3330
Turn Bay Length (ft) 200 100 100
Base Capacity (vph) 139 405 324 696 105 997 591 1932
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.17 0.38 0.39 0.70 0.74 0.54 0.42

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Horizon Year
14: Stewart Canyon Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.91 1.00 0.86 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1690 1583 1598 1583 3522 1583 3476
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1690 1583 1598 1583 3522 1583 3476
Volume (vph) 20 25 40 117 13 244 70 679 23 302 673 90
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 26 42 123 14 257 74 715 24 318 708 95
RTOR Reduction (vph) 0 38 0 0 207 0 0 2 0 0 11 0
Lane Group Flow (vph) 21 30 0 123 64 0 74 737 0 318 792 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.9 6.5 8.3 12.9 4.3 18.2 17.3 31.2
Effective Green, g (s) 1.9 6.5 8.3 12.9 4.3 18.2 17.3 31.2
Actuated g/C Ratio 0.03 0.10 0.13 0.19 0.06 0.27 0.26 0.47
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 45 166 198 311 103 967 413 1636
v/s Ratio Prot 0.01 0.02 c0.08 c0.04 0.05 c0.21 c0.20 0.23
v/s Ratio Perm
v/c Ratio 0.47 0.18 0.62 0.21 0.72 0.76 0.77 0.48
Uniform Delay, d1 31.7 27.5 27.5 22.4 30.4 22.1 22.7 12.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.5 0.5 5.9 0.3 21.2 3.6 8.4 0.2
Delay (s) 39.2 28.0 33.4 22.7 51.6 25.7 31.1 12.3
Level of Service D C C C D C C B
Approach Delay (s) 30.6 26.1 28.0 17.6
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 23.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 66.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year
15: Reche Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 300 215 841 222 70 400
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 30.0 30.0 79.0 100.0 21.0 21.0
Total Split (%) 23.1% 23.1% 60.8% 76.9% 16.2% 16.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None Min Min Min
Act Effct Green (s) 26.2 26.2 69.8 85.1 11.3 11.3
Actuated g/C Ratio 0.22 0.22 0.58 0.71 0.09 0.09
v/c Ratio 0.91 0.46 0.96 0.09 0.22 0.87
Control Delay 77.9 8.9 45.5 5.1 52.7 26.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.9 8.9 45.5 5.1 52.7 26.3
LOS E A D A D C
Approach Delay 49.1 37.0 30.3
Approach LOS D D C

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 119.4
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 38.5 Intersection LOS: D
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     15: Reche Rd & Old Hwy 395

PM Horizon Year
15: Reche Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Storage Length (ft) 0 0 150 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 226 388
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2635 3410 4960
Travel Time (s) 59.9 77.5 112.7
Volume (vph) 300 215 841 222 70 400
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 316 226 885 234 74 421
Lane Group Flow (vph) 316 226 885 234 74 421
v/c Ratio 0.91 0.46 0.96 0.09 0.22 0.87
Control Delay 77.9 8.9 45.5 5.1 52.7 26.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.9 8.9 45.5 5.1 52.7 26.3
Queue Length 50th (ft) 251 0 593 25 29 25
Queue Length 95th (ft) #463 71 #1002 37 54 #182
Internal Link Dist (ft) 2555 3330 4880
Turn Bay Length (ft) 150
Base Capacity (vph) 348 488 955 2615 485 529
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.46 0.93 0.09 0.15 0.80

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Horizon Year
15: Reche Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Volume (vph) 300 215 841 222 70 400
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 316 226 885 234 74 421
RTOR Reduction (vph) 0 176 0 0 0 351
Lane Group Flow (vph) 316 50 885 234 74 70
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 26.2 26.2 69.8 85.1 11.3 11.3
Effective Green, g (s) 26.2 26.2 69.8 85.1 11.3 11.3
Actuated g/C Ratio 0.22 0.22 0.59 0.71 0.09 0.09
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 348 311 926 2524 335 134
v/s Ratio Prot c0.20 c0.56 0.07 0.02
v/s Ratio Perm 0.04 c0.05
v/c Ratio 0.91 0.16 0.96 0.09 0.22 0.52
Uniform Delay, d1 45.4 37.6 23.3 5.2 49.9 51.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 26.3 0.2 19.5 0.0 0.3 3.6
Delay (s) 71.6 37.9 42.8 5.3 50.3 55.0
Level of Service E D D A D E
Approach Delay (s) 57.6 35.0 54.3
Approach LOS E C D

Intersection Summary
HCM Average Control Delay 45.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 119.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 256 850 113 219 1200 64
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 3
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0
Total Split (s) 50.0 0.0 18.0 50.0 52.0 52.0 24.0 26.0
Total Split (%) 41.7% 0.0% 15.0% 41.7% 43.3% 43.3% 20% 22%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Min Min None None
Act Effct Green (s) 39.0 112.6 13.2 56.2 48.3 48.3
Actuated g/C Ratio 0.35 1.00 0.12 0.50 0.43 0.43
v/c Ratio 0.49 0.63 0.55 0.33 0.96 0.08
Control Delay 35.9 2.9 58.7 17.8 49.5 22.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.9 2.9 58.7 17.8 49.5 22.0
LOS D A E B D C
Approach Delay 10.6 31.7 48.1
Approach LOS B C D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 112.6
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 30.7 Intersection LOS: C
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395

Campus Park Traffic Impact Study Appendix Page 712 of 940



PM Horizon Year
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 130 210 100
Storage Lanes 1 1 1 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 434 4960 1035
Travel Time (s) 9.9 112.7 23.5
Volume (vph) 256 850 113 219 1200 64
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 269 895 119 231 1263 67
Lane Group Flow (vph) 269 895 119 231 1263 67
v/c Ratio 0.49 0.63 0.55 0.33 0.96 0.08
Control Delay 35.9 2.9 58.7 17.8 49.5 22.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.9 2.9 58.7 17.8 49.5 22.0
Queue Length 50th (ft) 153 59 85 96 475 30
Queue Length 95th (ft) m207 m44 151 150 #673 63
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 624 1417 233 775 1319 800
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.63 0.51 0.30 0.96 0.08

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

PM Horizon Year
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Volume (vph) 256 850 113 219 1200 64
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 269 895 119 231 1263 67
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 269 895 119 231 1263 67
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 3
Actuated Green, G (s) 39.0 112.6 13.2 52.2 48.4 48.4
Effective Green, g (s) 39.0 112.6 13.2 52.2 48.4 48.4
Actuated g/C Ratio 0.35 1.00 0.12 0.46 0.43 0.43
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 548 1417 218 707 1320 801
v/s Ratio Prot 0.17 0.06 0.11 c0.41 0.04
v/s Ratio Perm c0.63 0.05
v/c Ratio 0.49 0.63 0.55 0.33 0.96 0.08
Uniform Delay, d1 29.0 0.0 46.9 19.1 31.1 19.0
Progression Factor 1.17 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.3 2.8 0.3 15.5 0.0
Delay (s) 34.5 1.3 49.7 19.4 46.6 19.0
Level of Service C A D B D B
Approach Delay (s) 9.0 29.7 45.2
Approach LOS A C D

Intersection Summary
HCM Average Control Delay 28.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 112.6 Sum of lost time (s) 4.0
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 1169 250 90 494 20 612
Turn Type Perm Prot custom
Protected Phases 2 3 1 2 4 1 4 3
Permitted Phases 2 3 4
Detector Phases 2 3 2 3 1 2 4 1 4
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 70.0 70.0 24.0 52.0 26.0 50.0 18.0
Total Split (%) 58.3% 58.3% 20.0% 43.3% 21.7% 41.7% 15%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min None None
Act Effct Green (s) 65.5 65.5 14.8 48.3 20.2 39.0
Actuated g/C Ratio 0.58 0.58 0.13 0.43 0.18 0.35
v/c Ratio 0.60 0.28 0.46 0.65 0.13 0.86
Control Delay 4.9 0.4 52.8 31.9 41.5 24.7
Queue Delay 0.7 0.0 0.0 0.0 0.0 0.0
Total Delay 5.6 0.4 52.8 31.9 41.5 24.7
LOS A A D C D C
Approach Delay 4.7 35.1 25.7
Approach LOS A D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 112.6
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 16.5 Intersection LOS: B
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps

PM Horizon Year
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 285 0 0 0 0 200
Storage Lanes 0 1 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.976
Satd. Flow (prot) 0 3539 1417 1583 1863 0 0 0 0 0 1818 1417
Flt Permitted 0.950 0.976
Satd. Flow (perm) 0 3539 1417 1583 1863 0 0 0 0 0 1818 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 263 400
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 434 744 972 897
Travel Time (s) 9.9 16.9 22.1 20.4
Volume (vph) 0 1169 250 90 494 0 0 0 0 20 20 612
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1231 263 95 520 0 0 0 0 21 21 644
Lane Group Flow (vph) 0 1231 263 95 520 0 0 0 0 0 42 644
v/c Ratio 0.60 0.28 0.46 0.65 0.13 0.86
Control Delay 4.9 0.4 52.8 31.9 41.5 24.7
Queue Delay 0.7 0.0 0.0 0.0 0.0 0.0
Total Delay 5.6 0.4 52.8 31.9 41.5 24.7
Queue Length 50th (ft) 57 0 66 311 26 181
Queue Length 95th (ft) m70 m0 120 461 61 372
Internal Link Dist (ft) 354 664 892 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 2089 944 283 800 358 801
Starvation Cap Reductn 473 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.28 0.34 0.65 0.12 0.80

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Horizon Year
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 3539 1417 1583 1863 1817 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 3539 1417 1583 1863 1817 1417
Volume (vph) 0 1169 250 90 494 0 0 0 0 20 20 612
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1231 263 95 520 0 0 0 0 21 21 644
RTOR Reduction (vph) 0 0 110 0 0 0 0 0 0 0 0 261
Lane Group Flow (vph) 0 1231 153 95 520 0 0 0 0 0 42 383
Turn Type Perm Prot Split custom
Protected Phases 2 3 1 2 4 4 1 4
Permitted Phases 2 3 4
Actuated Green, G (s) 65.6 65.6 14.8 48.4 20.2 39.0
Effective Green, g (s) 65.6 65.6 14.8 48.4 20.2 39.0
Actuated g/C Ratio 0.58 0.58 0.13 0.43 0.18 0.35
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2062 826 208 801 326 491
v/s Ratio Prot c0.35 0.06 c0.28 0.02 c0.27
v/s Ratio Perm 0.11
v/c Ratio 0.60 0.19 0.46 0.65 0.13 0.78
Uniform Delay, d1 15.0 11.0 45.2 25.4 38.8 32.9
Progression Factor 0.26 0.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 1.6 1.8 0.2 7.7
Delay (s) 4.1 0.1 46.8 27.2 39.0 40.6
Level of Service A A D C D D
Approach Delay (s) 3.4 30.2 0.0 40.5
Approach LOS A C A D

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 112.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 916 273 214 20 180
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 33.0 68.0 35.0 22.0 22.0
Total Split (%) 36.7% 75.6% 38.9% 24.4% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 27.9 46.4 14.5 18.1 18.1
Actuated g/C Ratio 0.38 0.64 0.20 0.25 0.25
v/c Ratio 0.82 0.24 0.66 0.90 0.38
Control Delay 28.0 6.0 35.2 54.4 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 28.0 6.0 35.2 54.4 6.9
LOS C A D D A
Approach Delay 23.0 35.2 39.2
Approach LOS C D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 72.6
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 29.0 Intersection LOS: C
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps
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PM Horizon Year
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 0 0 0 0 200 0 0
Storage Lanes 2 0 0 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.988 0.850
Flt Protected 0.950 0.955
Satd. Flow (prot) 3072 1863 0 0 1840 0 0 1779 1417 0 0 0
Flt Permitted 0.950 0.955
Satd. Flow (perm) 3072 1863 0 0 1840 0 0 1779 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 189
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 744 1271 1082 1005
Travel Time (s) 16.9 28.9 24.6 22.8
Volume (vph) 916 273 0 0 214 20 360 20 180 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 964 287 0 0 225 21 379 21 189 0 0 0
Lane Group Flow (vph) 964 287 0 0 246 0 0 400 189 0 0 0
v/c Ratio 0.82 0.24 0.66 0.90 0.38
Control Delay 28.0 6.0 35.2 54.4 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 28.0 6.0 35.2 54.4 6.9
Queue Length 50th (ft) 194 47 102 178 0
Queue Length 95th (ft) #339 77 172 #380 50
Internal Link Dist (ft) 664 1191 1002 925
Turn Bay Length (ft) 300 200
Base Capacity (vph) 1212 1325 646 445 496
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.80 0.22 0.38 0.90 0.38

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Horizon Year
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 1841 1778 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 1841 1778 1417
Volume (vph) 916 273 0 0 214 20 360 20 180 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 964 287 0 0 225 21 379 21 189 0 0 0
RTOR Reduction (vph) 0 0 0 0 5 0 0 0 142 0 0 0
Lane Group Flow (vph) 964 287 0 0 241 0 0 400 47 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 27.9 46.4 14.5 18.1 18.1
Effective Green, g (s) 27.9 46.4 14.5 18.1 18.1
Actuated g/C Ratio 0.38 0.64 0.20 0.25 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1182 1192 368 444 354
v/s Ratio Prot c0.31 0.15 c0.13
v/s Ratio Perm 0.22 0.03
v/c Ratio 0.82 0.24 0.66 0.90 0.13
Uniform Delay, d1 20.0 5.6 26.7 26.3 21.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 0.1 4.2 21.0 0.2
Delay (s) 24.4 5.7 30.9 47.4 21.3
Level of Service C A C D C
Approach Delay (s) 20.1 30.9 39.0 0.0
Approach LOS C C D A

Intersection Summary
HCM Average Control Delay 26.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 72.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year
22: Stewart Canyon Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Yield Free Free
Grade 0% 0% 0%
Volume (veh/h) 20 310 224 23 25 100
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 326 236 24 26 105
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 575 79 132
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 575 79 132
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 67 84
cM capacity (veh/h) 402 982 1454

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 347 260 132
Volume Left 21 236 0
Volume Right 326 0 105
cSH 903 1454 1700
Volume to Capacity 0.38 0.16 0.08
Queue Length 95th (ft) 46 14 0
Control Delay (s) 11.5 7.3 0.0
Lane LOS B A
Approach Delay (s) 11.5 7.3 0.0
Approach LOS B

Intersection Summary
Average Delay 8.0
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15

PM Horizon Year
23: Baltimore Oriole & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 13 90 27 60 211 95 24 271 50
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Detector Phases 4 4 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 22.0 22.0 24.0 24.0 15.0 31.0 31.0 13.0 29.0 29.0
Total Split (%) 24.4% 24.4% 26.7% 26.7% 16.7% 34.4% 34.4% 14.4% 32.2% 32.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min None Min Min
Act Effct Green (s) 7.8 7.8 9.2 9.2 8.9 43.6 43.6 7.4 37.2 37.2
Actuated g/C Ratio 0.11 0.11 0.13 0.13 0.13 0.66 0.66 0.10 0.57 0.57
v/c Ratio 0.18 0.17 0.33 0.32 0.31 0.18 0.10 0.16 0.27 0.06
Control Delay 25.9 17.4 25.5 21.2 25.4 9.7 3.7 29.2 14.9 6.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.9 17.4 25.5 21.2 25.4 9.7 3.7 29.2 14.9 6.1
LOS C B C C C A A C B A
Approach Delay 21.5 23.2 10.7 14.6
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 65.6
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.33
Intersection Signal Delay: 14.8 Intersection LOS: B
Intersection Capacity Utilization 38.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     23: Baltimore Oriole & Horse Ranch Creek Rd
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PM Horizon Year
23: Baltimore Oriole & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.910 0.966 0.850 0.850
Flt Protected 0.950 0.950 0.980 0.950 0.950
Satd. Flow (prot) 1583 1695 0 1504 1675 0 1583 1863 1417 1583 1863 1417
Flt Permitted 0.950 0.950 0.980 0.950 0.950
Satd. Flow (perm) 1583 1695 0 1504 1675 0 1583 1863 1417 1583 1863 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 21 15 100 53
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1047 1324 958 2343
Travel Time (s) 23.8 30.1 21.8 53.3
Volume (vph) 30 13 20 90 27 16 60 211 95 24 271 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 14 21 95 28 17 63 222 100 25 285 53
Lane Group Flow (vph) 32 35 0 65 75 0 63 222 100 25 285 53
v/c Ratio 0.18 0.17 0.33 0.32 0.31 0.18 0.10 0.16 0.27 0.06
Control Delay 25.9 17.4 25.5 21.2 25.4 9.7 3.7 29.2 14.9 6.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.9 17.4 25.5 21.2 25.4 9.7 3.7 29.2 14.9 6.1
Queue Length 50th (ft) 8 4 17 16 17 35 0 7 73 0
Queue Length 95th (ft) 35 29 60 58 56 121 28 30 165 22
Internal Link Dist (ft) 967 1244 878 2263
Turn Bay Length (ft)
Base Capacity (vph) 395 438 411 469 273 1262 992 211 1164 905
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.08 0.16 0.16 0.23 0.18 0.10 0.12 0.24 0.06

Intersection Summary
Area Type: Other

PM Horizon Year
23: Baltimore Oriole & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.91 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 1695 1504 1676 1583 1863 1417 1583 1863 1417
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 1695 1504 1676 1583 1863 1417 1583 1863 1417
Volume (vph) 30 13 20 90 27 16 60 211 95 24 271 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 14 21 95 28 17 63 222 100 25 285 53
RTOR Reduction (vph) 0 19 0 0 14 0 0 0 41 0 0 25
Lane Group Flow (vph) 32 16 0 65 61 0 63 222 59 25 285 28
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 5.1 5.1 6.3 6.3 6.0 41.6 41.6 1.6 37.2 37.2
Effective Green, g (s) 5.1 5.1 6.3 6.3 6.0 41.6 41.6 1.6 37.2 37.2
Actuated g/C Ratio 0.07 0.07 0.09 0.09 0.08 0.59 0.59 0.02 0.53 0.53
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 114 122 134 150 135 1098 835 36 982 747
v/s Ratio Prot c0.02 0.01 c0.04 0.04 c0.04 0.12 0.02 c0.15
v/s Ratio Perm 0.04 0.02
v/c Ratio 0.28 0.13 0.49 0.41 0.47 0.20 0.07 0.69 0.29 0.04
Uniform Delay, d1 31.0 30.7 30.6 30.4 30.8 6.8 6.2 34.3 9.3 8.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.5 2.8 1.8 2.5 0.1 0.0 44.9 0.2 0.0
Delay (s) 32.4 31.1 33.4 32.2 33.3 6.9 6.3 79.1 9.5 8.1
Level of Service C C C C C A A E A A
Approach Delay (s) 31.7 32.7 11.0 14.1
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 16.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 70.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 38.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year
24: Longspur Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 20 29 88 27 140 337 8 313
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 21.0 21.0 23.0 23.0 20.0 34.0 12.0 26.0
Total Split (%) 23.3% 23.3% 25.6% 25.6% 22.2% 37.8% 13.3% 28.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Max None Max
Act Effct Green (s) 8.0 8.0 8.9 8.9 12.3 48.2 6.3 35.5
Actuated g/C Ratio 0.10 0.10 0.11 0.11 0.16 0.63 0.07 0.46
v/c Ratio 0.13 0.44 0.35 0.35 0.60 0.21 0.07 0.24
Control Delay 29.7 17.9 33.2 29.8 35.3 8.0 33.9 15.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.7 17.9 33.2 29.8 35.3 8.0 33.9 15.5
LOS C B C C D A C B
Approach Delay 19.9 31.4 14.6 15.9
Approach LOS B C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 76.5
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 17.3 Intersection LOS: B
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     24: Longspur Rd & Horse Ranch Creek Rd

PM Horizon Year
24: Longspur Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.894 0.981 0.966 0.976
Flt Protected 0.950 0.950 0.977 0.950 0.950
Satd. Flow (prot) 1583 1665 0 1504 1696 0 1583 3419 0 1583 3454 0
Flt Permitted 0.950 0.950 0.977 0.950 0.950
Satd. Flow (perm) 1583 1665 0 1504 1696 0 1583 3419 0 1583 3454 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 74 7 46 23
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1010 908 1206 958
Travel Time (s) 23.0 20.6 27.4 21.8
Volume (vph) 20 29 70 88 27 9 140 337 100 8 313 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 31 74 93 28 9 147 355 105 8 329 63
Lane Group Flow (vph) 21 105 0 60 70 0 147 460 0 8 392 0
v/c Ratio 0.13 0.44 0.35 0.35 0.60 0.21 0.07 0.24
Control Delay 29.7 17.9 33.2 29.8 35.3 8.0 33.9 15.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.7 17.9 33.2 29.8 35.3 8.0 33.9 15.5
Queue Length 50th (ft) 8 11 23 24 52 35 3 53
Queue Length 95th (ft) 29 56 62 66 116 103 16 112
Internal Link Dist (ft) 930 828 1126 878
Turn Bay Length (ft)
Base Capacity (vph) 323 399 339 387 325 2171 153 1617
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.26 0.18 0.18 0.45 0.21 0.05 0.24

Intersection Summary
Area Type: Other
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PM Horizon Year
24: Longspur Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.89 1.00 0.98 1.00 0.97 1.00 0.98
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1666 1504 1696 1583 3418 1583 3454
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1666 1504 1696 1583 3418 1583 3454
Volume (vph) 20 29 70 88 27 9 140 337 100 8 313 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 31 74 93 28 9 147 355 105 8 329 63
RTOR Reduction (vph) 0 67 0 0 6 0 0 19 0 0 12 0
Lane Group Flow (vph) 21 38 0 60 64 0 147 441 0 8 380 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 7.1 7.1 8.0 8.0 11.2 47.6 1.4 37.8
Effective Green, g (s) 7.1 7.1 8.0 8.0 11.2 47.6 1.4 37.8
Actuated g/C Ratio 0.09 0.09 0.10 0.10 0.14 0.59 0.02 0.47
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 140 148 150 169 221 2031 28 1630
v/s Ratio Prot 0.01 c0.02 c0.04 0.04 c0.09 0.13 0.01 c0.11
v/s Ratio Perm
v/c Ratio 0.15 0.25 0.40 0.38 0.67 0.22 0.29 0.23
Uniform Delay, d1 33.7 34.0 33.8 33.7 32.7 7.6 38.9 12.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.9 1.7 1.4 7.3 0.2 5.6 0.3
Delay (s) 34.2 34.9 35.5 35.1 40.0 7.8 44.4 12.9
Level of Service C C D D D A D B
Approach Delay (s) 34.8 35.3 15.6 13.5
Approach LOS C D B B

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 80.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year
25: Harvest Glen Ln & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 10 24 134 23 50 514 91 360
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 11.0 38.0 12.0 39.0
Total Split (%) 22.2% 22.2% 22.2% 22.2% 12.2% 42.2% 13.3% 43.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 7.7 7.7 11.0 11.0 7.5 34.6 8.6 35.2
Actuated g/C Ratio 0.11 0.11 0.16 0.16 0.10 0.50 0.12 0.51
v/c Ratio 0.07 0.23 0.41 0.40 0.32 0.43 0.52 0.22
Control Delay 27.8 21.4 27.3 20.9 32.4 13.3 36.0 12.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.8 21.4 27.3 20.9 32.4 13.3 36.0 12.2
LOS C C C C C B D B
Approach Delay 22.7 23.9 14.6 16.9
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 68.7
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 16.9 Intersection LOS: B
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     25: Harvest Glen Ln & Horse Ranch Creek Rd
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PM Horizon Year
25: Harvest Glen Ln & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.932 0.940 0.958 0.996
Flt Protected 0.950 0.950 0.981 0.950 0.950
Satd. Flow (prot) 1583 1736 0 1504 1632 0 1583 3391 0 1583 3525 0
Flt Permitted 0.950 0.950 0.981 0.950 0.950
Satd. Flow (perm) 1583 1736 0 1504 1632 0 1583 3391 0 1583 3525 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 21 32 73 4
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1058 1173 1033 1206
Travel Time (s) 24.0 26.7 23.5 27.4
Volume (vph) 10 24 20 134 23 43 50 514 200 91 360 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 25 21 141 24 45 53 541 211 96 379 11
Lane Group Flow (vph) 11 46 0 97 113 0 53 752 0 96 390 0
v/c Ratio 0.07 0.23 0.41 0.40 0.32 0.43 0.52 0.22
Control Delay 27.8 21.4 27.3 20.9 32.4 13.3 36.0 12.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.8 21.4 27.3 20.9 32.4 13.3 36.0 12.2
Queue Length 50th (ft) 3 8 31 26 17 103 30 51
Queue Length 95th (ft) 19 39 85 80 57 184 #99 95
Internal Link Dist (ft) 978 1093 953 1126
Turn Bay Length (ft)
Base Capacity (vph) 348 398 367 422 176 2086 199 2172
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.12 0.26 0.27 0.30 0.36 0.48 0.18

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Horizon Year
25: Harvest Glen Ln & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.93 1.00 0.94 1.00 0.96 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1735 1504 1632 1583 3390 1583 3524
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1735 1504 1632 1583 3390 1583 3524
Volume (vph) 10 24 20 134 23 43 50 514 200 91 360 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 25 21 141 24 45 53 541 211 96 379 11
RTOR Reduction (vph) 0 20 0 0 27 0 0 38 0 0 2 0
Lane Group Flow (vph) 11 26 0 97 86 0 53 714 0 96 388 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 4.8 4.8 10.1 10.1 4.5 34.1 5.2 34.8
Effective Green, g (s) 4.8 4.8 10.1 10.1 4.5 34.1 5.2 34.8
Actuated g/C Ratio 0.07 0.07 0.14 0.14 0.06 0.49 0.07 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 119 216 235 101 1647 117 1747
v/s Ratio Prot 0.01 c0.02 c0.06 0.05 0.03 c0.21 c0.06 0.11
v/s Ratio Perm
v/c Ratio 0.10 0.22 0.45 0.36 0.52 0.43 0.82 0.22
Uniform Delay, d1 30.7 30.9 27.5 27.1 31.8 11.8 32.0 10.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.9 1.5 1.0 4.8 0.2 35.0 0.1
Delay (s) 31.1 31.9 29.0 28.1 36.7 11.9 67.0 10.1
Level of Service C C C C D B E B
Approach Delay (s) 31.7 28.5 13.6 21.3
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 18.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 70.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year
26: Pardee South Loop & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 15 0 130 0 29 692 126 383
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 23.0 23.0 13.0 36.0 11.0 34.0
Total Split (%) 22.2% 22.2% 25.6% 25.6% 14.4% 40.0% 12.2% 37.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 6.6 6.6 9.8 9.8 7.2 31.9 7.7 40.2
Actuated g/C Ratio 0.09 0.09 0.15 0.15 0.10 0.49 0.12 0.62
v/c Ratio 0.11 0.04 0.40 0.38 0.19 0.58 0.71 0.19
Control Delay 30.8 0.1 29.3 16.7 31.1 14.0 50.5 9.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.8 0.1 29.3 16.7 31.1 14.0 50.5 9.5
LOS C A C B C B D A
Approach Delay 14.1 22.4 14.5 19.4
Approach LOS B C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 65.2
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 16.9 Intersection LOS: B
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     26: Pardee South Loop & Horse Ranch Creek Rd

PM Horizon Year
26: Pardee South Loop & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.917 0.961 0.994
Flt Protected 0.950 0.950 0.978 0.950 0.950
Satd. Flow (prot) 1583 1583 0 1504 1587 0 1583 3401 0 1583 3518 0
Flt Permitted 0.950 0.950 0.978 0.950 0.950
Satd. Flow (perm) 1583 1583 0 1504 1587 0 1583 3401 0 1583 3518 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 418 60 60 5
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 869 1419 1340 1033
Travel Time (s) 19.8 32.3 30.5 23.5
Volume (vph) 15 0 18 130 0 57 29 692 240 126 383 15
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 16 0 19 137 0 60 31 728 253 133 403 16
Lane Group Flow (vph) 16 19 0 89 108 0 31 981 0 133 419 0
v/c Ratio 0.11 0.04 0.40 0.38 0.19 0.58 0.71 0.19
Control Delay 30.8 0.1 29.3 16.7 31.1 14.0 50.5 9.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.8 0.1 29.3 16.7 31.1 14.0 50.5 9.5
Queue Length 50th (ft) 4 0 22 11 7 97 33 17
Queue Length 95th (ft) 25 0 83 65 39 247 #166 103
Internal Link Dist (ft) 789 1339 1260 953
Turn Bay Length (ft)
Base Capacity (vph) 330 661 402 468 206 1930 188 2210
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.03 0.22 0.23 0.15 0.51 0.71 0.19

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Horizon Year
26: Pardee South Loop & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.92 1.00 0.96 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1583 1504 1587 1583 3402 1583 3519
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1583 1504 1587 1583 3402 1583 3519
Volume (vph) 15 0 18 130 0 57 29 692 240 126 383 15
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 16 0 19 137 0 60 31 728 253 133 403 16
RTOR Reduction (vph) 0 18 0 0 52 0 0 30 0 0 2 0
Lane Group Flow (vph) 16 1 0 89 56 0 31 951 0 133 417 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 2.6 2.6 8.8 8.8 3.0 34.9 7.7 39.6
Effective Green, g (s) 2.6 2.6 8.8 8.8 3.0 34.9 7.7 39.6
Actuated g/C Ratio 0.04 0.04 0.13 0.13 0.04 0.50 0.11 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 59 59 189 200 68 1696 174 1991
v/s Ratio Prot c0.01 0.00 c0.06 0.04 0.02 c0.28 c0.08 0.12
v/s Ratio Perm
v/c Ratio 0.27 0.01 0.47 0.28 0.46 0.56 0.76 0.21
Uniform Delay, d1 32.8 32.5 28.4 27.7 32.7 12.2 30.3 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.1 1.9 0.8 4.8 0.4 17.9 0.1
Delay (s) 35.3 32.5 30.3 28.5 37.5 12.6 48.2 7.5
Level of Service D C C C D B D A
Approach Delay (s) 33.8 29.3 13.4 17.3
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 16.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year
27: School/Park Access & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 70 871 50 0 517
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 74 917 53 0 544
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1215 485 969
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1215 485 969
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 86 100
cM capacity (veh/h) 174 528 707

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 74 611 358 272 272
Volume Left 0 0 0 0 0
Volume Right 74 0 53 0 0
cSH 528 1700 1700 1700 1700
Volume to Capacity 0.14 0.36 0.21 0.16 0.16
Queue Length 95th (ft) 12 0 0 0 0
Control Delay (s) 12.9 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.9 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 37.2% ICU Level of Service A
Analysis Period (min) 15
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PM Horizon Year
28: Connector Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBU SBT
Lane Configurations
Volume (vph) 506 17 13 405 50 155
Turn Type Perm Prot Prot
Protected Phases 4 5 2 1 6
Permitted Phases 4
Detector Phases 4 4 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 28.0 28.0 17.0 46.0 16.0 45.0
Total Split (%) 31.1% 31.1% 18.9% 51.1% 17.8% 50.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None Min None Min
Act Effct Green (s) 12.1 12.1 6.4 10.5 7.1 12.6
Actuated g/C Ratio 0.34 0.34 0.15 0.30 0.17 0.35
v/c Ratio 0.51 0.04 0.06 0.41 0.20 0.38
Control Delay 12.6 6.6 22.1 13.5 19.8 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.6 6.6 22.1 13.5 19.8 4.4
LOS B A C B B A
Approach Delay 12.4 13.8 5.8
Approach LOS B B A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 35.5
Natural Cycle: 50
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.51
Intersection Signal Delay: 10.4 Intersection LOS: B
Intersection Capacity Utilization 44.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     28: Connector Rd & Horse Ranch Creek Rd

PM Horizon Year
28: Connector Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 9
Lane Util. Factor 0.97 1.00 1.00 0.95 1.00 0.95 0.95
Frt 0.850 0.897
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 3072 1417 1583 3539 1583 3175 0
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 3072 1417 1583 3539 1583 3175 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 18 360
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2875 1509 1400
Travel Time (s) 65.3 34.3 31.8
Volume (vph) 506 17 13 405 50 155 342
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 533 18 14 426 53 163 360
Lane Group Flow (vph) 533 18 14 426 53 523 0
v/c Ratio 0.51 0.04 0.06 0.41 0.20 0.38
Control Delay 12.6 6.6 22.1 13.5 19.8 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.6 6.6 22.1 13.5 19.8 4.4
Queue Length 50th (ft) 23 0 1 20 5 7
Queue Length 95th (ft) 113 11 18 100 42 52
Internal Link Dist (ft) 2795 1429 1320
Turn Bay Length (ft)
Base Capacity (vph) 1619 756 431 2268 423 2214
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.02 0.03 0.19 0.13 0.24

Intersection Summary
Area Type: Other
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PM Horizon Year
28: Connector Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3072 1417 1583 3539 1583 3174
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3072 1417 1583 3539 1583 3174
Volume (vph) 506 17 13 405 50 155 342
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 533 18 14 426 53 163 360
RTOR Reduction (vph) 0 12 0 0 0 239 0
Lane Group Flow (vph) 533 6 14 426 53 284 0
Turn Type Perm Prot Prot
Protected Phases 4 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 12.1 12.1 0.9 11.1 2.4 12.6
Effective Green, g (s) 12.1 12.1 0.9 11.1 2.4 12.6
Actuated g/C Ratio 0.32 0.32 0.02 0.30 0.06 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 989 456 38 1045 101 1064
v/s Ratio Prot c0.17 0.01 c0.12 c0.03 0.09
v/s Ratio Perm 0.00
v/c Ratio 0.54 0.01 0.37 0.41 0.52 0.27
Uniform Delay, d1 10.5 8.7 18.1 10.6 17.0 9.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.0 6.0 0.3 4.8 0.1
Delay (s) 11.0 8.7 24.0 10.9 21.9 9.3
Level of Service B A C B C A
Approach Delay (s) 11.0 11.3 10.4
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 10.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 37.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 44.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year
29: Connector Rd & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 90 448 310 25 252 140 210 380 37 120 480
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 4 3 8 8 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0
Total Split (s) 12.0 27.0 27.0 13.0 28.0 28.0 21.0 30.0 30.0 20.0 29.0
Total Split (%) 13.3% 30.0% 30.0% 14.4% 31.1% 31.1% 23.3% 33.3% 33.3% 22.2% 32.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min None Min
Act Effct Green (s) 7.6 24.9 24.9 7.0 20.1 20.1 14.8 31.0 31.0 11.5 25.2
Actuated g/C Ratio 0.09 0.31 0.31 0.08 0.25 0.25 0.18 0.38 0.38 0.14 0.31
v/c Ratio 0.66 0.87 0.51 0.21 0.58 0.32 0.77 0.56 0.07 0.58 0.91
Control Delay 60.6 48.4 6.5 42.2 34.1 6.8 51.9 27.4 8.3 44.8 52.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.6 48.4 6.5 42.2 34.1 6.8 51.9 27.4 8.3 44.8 52.4
LOS E D A D C A D C A D D
Approach Delay 34.4 25.4 34.5 50.9
Approach LOS C C C D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 81.5
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 37.0 Intersection LOS: D
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     29: Connector Rd & Pankey Rd
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PM Horizon Year
29: Connector Rd & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.994
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1852 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1852 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 326 147 39 2
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1256 2875 1488 1443
Travel Time (s) 28.5 65.3 33.8 32.8
Volume (vph) 90 448 310 25 252 140 210 380 37 120 480 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 95 472 326 26 265 147 221 400 39 126 505 21
Lane Group Flow (vph) 95 472 326 26 265 147 221 400 39 126 526 0
v/c Ratio 0.66 0.87 0.51 0.21 0.58 0.32 0.77 0.56 0.07 0.58 0.91
Control Delay 60.6 48.4 6.5 42.2 34.1 6.8 51.9 27.4 8.3 44.8 52.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.6 48.4 6.5 42.2 34.1 6.8 51.9 27.4 8.3 44.8 52.4
Queue Length 50th (ft) 48 226 0 13 129 0 107 165 0 62 264
Queue Length 95th (ft) #126 #505 71 39 206 44 #225 #319 23 120 #519
Internal Link Dist (ft) 1176 2795 1408 1363
Turn Bay Length (ft)
Base Capacity (vph) 152 541 638 159 528 507 323 709 564 288 575
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.87 0.51 0.16 0.50 0.29 0.68 0.56 0.07 0.44 0.91

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Horizon Year
29: Connector Rd & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1852
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1852
Volume (vph) 90 448 310 25 252 140 210 380 37 120 480 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 95 472 326 26 265 147 221 400 39 126 505 21
RTOR Reduction (vph) 0 0 230 0 0 109 0 0 25 0 1 0
Lane Group Flow (vph) 95 472 96 26 265 38 221 400 14 126 525 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 6.2 24.9 24.9 3.1 21.8 21.8 14.8 31.0 31.0 9.9 26.1
Effective Green, g (s) 6.2 24.9 24.9 3.1 21.8 21.8 14.8 31.0 31.0 9.9 26.1
Actuated g/C Ratio 0.07 0.29 0.29 0.04 0.26 0.26 0.17 0.37 0.37 0.12 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 116 519 395 58 478 364 276 680 517 185 569
v/s Ratio Prot c0.06 c0.27 0.02 0.14 c0.14 0.21 0.08 c0.28
v/s Ratio Perm 0.07 0.03 0.01
v/c Ratio 0.82 0.91 0.24 0.45 0.55 0.10 0.80 0.59 0.03 0.68 0.92
Uniform Delay, d1 38.8 28.9 22.8 40.1 27.3 24.1 33.6 21.8 17.3 36.0 28.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 34.4 19.7 0.3 5.4 1.4 0.1 15.2 1.3 0.0 9.9 20.6
Delay (s) 73.2 48.6 23.1 45.5 28.7 24.2 48.9 23.1 17.3 45.9 49.0
Level of Service E D C D C C D C B D D
Approach Delay (s) 41.9 28.2 31.4 48.4
Approach LOS D C C D

Intersection Summary
HCM Average Control Delay 38.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 84.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 1000 1745 1363 223 282 550
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 45.0 99.0 54.0 54.0 21.0 45.0
Total Split (%) 37.5% 82.5% 45.0% 45.0% 17.5% 37.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 41.0 95.0 50.0 50.0 17.0 62.0
Actuated g/C Ratio 0.34 0.79 0.42 0.42 0.14 0.52
v/c Ratio 1.00 0.46 0.97 0.33 0.68 0.45
Control Delay 68.2 4.5 52.5 5.7 57.8 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.2 4.5 52.5 5.7 57.8 19.7
LOS E A D A E B
Approach Delay 27.7 45.9 32.6
Approach LOS C D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 110
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 34.1 Intersection LOS: C
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd

PM Horizon Year
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 500 300 500 0
Storage Lanes 2 1 2 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Right Turn on Red Yes No
Satd. Flow (RTOR) 208
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 565 451 1333
Travel Time (s) 12.8 10.3 30.3
Volume (vph) 1000 1745 1363 223 282 550
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 1837 1435 235 297 579
Lane Group Flow (vph) 1053 1837 1435 235 297 579
v/c Ratio 1.00 0.46 0.97 0.33 0.68 0.45
Control Delay 68.2 4.5 52.5 5.7 57.8 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.2 4.5 52.5 5.7 57.8 19.7
Queue Length 50th (ft) ~421 139 564 12 114 154
Queue Length 95th (ft) #570 159 #730 63 162 206
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 1050 4026 1475 712 435 1288
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.00 0.46 0.97 0.33 0.68 0.45

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Horizon Year
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Volume (vph) 1000 1745 1363 223 282 550
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 1837 1435 235 297 579
RTOR Reduction (vph) 0 0 0 121 0 0
Lane Group Flow (vph) 1053 1837 1435 114 297 579
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 41.0 95.0 50.0 50.0 17.0 58.0
Effective Green, g (s) 41.0 95.0 50.0 50.0 17.0 58.0
Actuated g/C Ratio 0.34 0.79 0.42 0.42 0.14 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1050 4026 1475 590 435 1288
v/s Ratio Prot c0.34 0.36 c0.41 c0.10 0.15
v/s Ratio Perm 0.08 0.08
v/c Ratio 1.00 0.46 0.97 0.19 0.68 0.45
Uniform Delay, d1 39.5 4.1 34.3 22.2 48.9 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.5 0.1 17.3 0.2 8.4 0.3
Delay (s) 68.0 4.2 51.6 22.4 57.3 20.7
Level of Service E A D C E C
Approach Delay (s) 27.4 47.5 33.1
Approach LOS C D C

Intersection Summary
HCM Average Control Delay 34.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Appendix T 
 
SR-76 Cross-section Right-Of-Way Along Project Frontage 
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Appendix U 
 
Horizon Year (2030) + Project Intersection LOS Calculations 
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AM Horizon Year + Project
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 10 1240 1970 50 100 40
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 1305 2074 53 105 42
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2126 2774 1063
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2126 2774 1063
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 0 81
cM capacity (veh/h) 252 15 219

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 11 653 653 1382 744 42
Volume Left 11 0 0 0 0 0
Volume Right 0 0 0 0 53 42
cSH 252 1700 1700 1700 1700 219
Volume to Capacity 0.04 0.38 0.38 0.81 0.44 0.19
Queue Length 95th (ft) 3 0 0 0 0 17
Control Delay (s) 19.9 0.0 0.0 0.0 0.0 25.3
Lane LOS C D
Approach Delay (s) 0.2 0.0 Err
Approach LOS F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15

AM Horizon Year + Project
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 160 1200 1340 50 90 140
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 23.0 69.0 46.0 46.0 21.0 21.0
Total Split (%) 25.6% 76.7% 51.1% 51.1% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 12.1 45.1 32.4 32.4 10.1 10.1
Actuated g/C Ratio 0.18 0.70 0.50 0.50 0.16 0.16
v/c Ratio 0.58 0.51 0.80 0.07 0.38 0.42
Control Delay 37.2 4.8 19.1 9.5 35.4 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.2 4.8 19.1 9.5 35.4 10.6
LOS D A B A D B
Approach Delay 8.6 18.8 20.3
Approach LOS A B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 64.8
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 14.3 Intersection LOS: B
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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AM Horizon Year + Project
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 450 20 0 180
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 10 147
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3191 8309 1271
Travel Time (s) 72.5 188.8 28.9
Volume (vph) 160 1200 1340 50 90 140
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 168 1263 1411 53 95 147
Lane Group Flow (vph) 168 1263 1411 53 95 147
v/c Ratio 0.58 0.51 0.80 0.07 0.38 0.42
Control Delay 37.2 4.8 19.1 9.5 35.4 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.2 4.8 19.1 9.5 35.4 10.6
Queue Length 50th (ft) 68 83 243 9 39 0
Queue Length 95th (ft) 145 155 438 32 93 51
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 429 2781 2047 824 411 477
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.45 0.69 0.06 0.23 0.31

Intersection Summary
Area Type: Other

AM Horizon Year + Project
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Volume (vph) 160 1200 1340 50 90 140
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 168 1263 1411 53 95 147
RTOR Reduction (vph) 0 0 0 5 0 124
Lane Group Flow (vph) 168 1263 1411 48 95 23
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 9.8 46.2 32.4 32.4 10.1 10.1
Effective Green, g (s) 9.8 46.2 32.4 32.4 10.1 10.1
Actuated g/C Ratio 0.15 0.72 0.50 0.50 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 241 2543 1783 714 249 223
v/s Ratio Prot c0.11 0.36 c0.40 c0.06
v/s Ratio Perm 0.03 0.02
v/c Ratio 0.70 0.50 0.79 0.07 0.38 0.10
Uniform Delay, d1 25.8 4.0 13.2 8.2 24.3 23.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.5 0.2 2.5 0.0 1.0 0.2
Delay (s) 34.3 4.1 15.6 8.2 25.3 23.4
Level of Service C A B A C C
Approach Delay (s) 7.7 15.4 24.2
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 12.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 64.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year + Project
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 10 1060 1590 10 0 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 1116 1674 11 0 32
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1684 2258 842
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1684 2258 842
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 100 90
cM capacity (veh/h) 376 34 308

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 11 558 558 1116 568 32
Volume Left 11 0 0 0 0 0
Volume Right 0 0 0 0 11 32
cSH 376 1700 1700 1700 1700 308
Volume to Capacity 0.03 0.33 0.33 0.66 0.33 0.10
Queue Length 95th (ft) 2 0 0 0 0 8
Control Delay (s) 14.9 0.0 0.0 0.0 0.0 18.0
Lane LOS B C
Approach Delay (s) 0.1 0.0 18.0
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 54.3% ICU Level of Service A
Analysis Period (min) 15

AM Horizon Year + Project
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 100 700 160 90 1140 200 290 210 200 500 230
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 5 3 8 1 5 2 3 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 13.0 41.0 29.0 18.0 46.0 28.0 29.0 33.0 18.0 28.0 32.0
Total Split (%) 10.8% 34.2% 24.2% 15.0% 38.3% 23.3% 24.2% 27.5% 15.0% 23.3% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lead Lag Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None Min None None Min Min Min None Min Min
Act Effct Green (s) 9.0 29.9 53.8 20.2 41.0 67.6 23.9 27.5 47.7 22.6 26.1
Actuated g/C Ratio 0.08 0.26 0.46 0.17 0.35 0.58 0.21 0.24 0.41 0.19 0.22
v/c Ratio 0.85 0.81 0.23 0.35 0.96 0.24 0.94 0.50 0.35 0.88 0.92
Control Delay 103.5 48.1 1.9 50.2 55.3 3.6 82.4 43.5 12.4 63.0 69.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 103.5 48.1 1.9 50.2 55.3 3.6 82.4 43.5 12.4 63.0 69.8
LOS F D A D E A F D B E E
Approach Delay 46.2 47.7 50.7 65.9
Approach LOS D D D E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 116.2
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 51.8 Intersection LOS: D
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395
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AM Horizon Year + Project
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 330 0 150 150 0 0 0 0
Storage Lanes 1 0 1 1 1 1 2 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.946
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1762 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1762 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 168 168 38 22
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 652 462 899 4464
Travel Time (s) 14.8 10.5 20.4 101.5
Volume (vph) 100 700 160 90 1140 200 290 210 200 500 230 130
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 737 168 95 1200 211 305 221 211 526 242 137
Lane Group Flow (vph) 105 737 168 95 1200 211 305 221 211 526 379 0
v/c Ratio 0.85 0.81 0.23 0.35 0.96 0.24 0.94 0.50 0.35 0.88 0.92
Control Delay 103.5 48.1 1.9 50.2 55.3 3.6 82.4 43.5 12.4 63.0 69.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 103.5 48.1 1.9 50.2 55.3 3.6 82.4 43.5 12.4 63.0 69.8
Queue Length 50th (ft) 82 282 0 66 477 14 234 148 45 204 271
Queue Length 95th (ft) #190 331 20 128 #629 48 #405 228 91 #293 #447
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 123 1064 753 275 1271 892 338 460 604 628 436
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.69 0.22 0.35 0.94 0.24 0.90 0.48 0.35 0.84 0.87

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Horizon Year + Project
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1762
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1762
Volume (vph) 100 700 160 90 1140 200 290 210 200 500 230 130
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 737 168 95 1200 211 305 221 211 526 242 137
RTOR Reduction (vph) 0 0 90 0 0 76 0 0 22 0 17 0
Lane Group Flow (vph) 105 737 78 95 1200 135 305 221 189 526 362 0
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 9.0 29.9 53.8 20.2 41.1 63.7 23.9 27.5 47.7 22.6 26.2
Effective Green, g (s) 9.0 29.9 53.8 20.2 41.1 63.7 23.9 27.5 47.7 22.6 26.2
Actuated g/C Ratio 0.08 0.26 0.46 0.17 0.35 0.55 0.21 0.24 0.41 0.19 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 123 911 656 275 1252 826 326 441 582 597 397
v/s Ratio Prot 0.07 c0.21 0.02 0.06 c0.34 0.03 c0.19 0.12 0.06 0.17 c0.21
v/s Ratio Perm 0.03 0.06 0.08
v/c Ratio 0.85 0.81 0.12 0.35 0.96 0.16 0.94 0.50 0.32 0.88 0.91
Uniform Delay, d1 52.9 40.5 17.7 42.2 36.7 13.0 45.4 38.4 23.3 45.5 43.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 40.3 5.4 0.1 0.8 16.3 0.1 33.2 0.9 0.3 14.3 24.7
Delay (s) 93.2 45.8 17.8 42.9 53.0 13.1 78.6 39.3 23.6 59.7 68.6
Level of Service F D B D D B E D C E E
Approach Delay (s) 46.1 46.8 51.1 63.4
Approach LOS D D D E

Intersection Summary
HCM Average Control Delay 51.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 116.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year + Project
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBL SBT SBR
Lane Configurations
Volume (vph) 1000 400 450 830 150 10 600
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Detector Phases 4 4 3 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 47.0 47.0 36.0 83.0 37.0 37.0 37.0
Total Split (%) 39.2% 39.2% 30.0% 69.2% 30.8% 30.8% 30.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 42.7 42.7 21.8 68.5 43.5 43.5 43.5
Actuated g/C Ratio 0.36 0.36 0.18 0.57 0.36 0.36 0.36
v/c Ratio 0.84 0.56 0.85 0.43 0.29 0.50 0.52
Control Delay 42.0 6.7 65.8 15.8 31.8 16.5 16.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.0 6.7 65.8 15.8 31.8 16.5 16.4
LOS D A E B C B B
Approach Delay 31.9 33.4 19.5
Approach LOS C C B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 40 (33%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 29.7 Intersection LOS: C
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps

AM Horizon Year + Project
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 500 0 0 0 0 900
Storage Lanes 0 1 2 0 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.855 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 3539 1417 3072 3539 0 0 0 0 1504 1449 1346
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 3539 1417 3072 3539 0 0 0 0 1504 1449 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 391 192 192
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 654 1271 961 1209
Travel Time (s) 14.9 28.9 21.8 27.5
Volume (vph) 0 1000 400 450 830 0 0 0 0 150 10 600
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1053 421 474 874 0 0 0 0 158 11 632
Lane Group Flow (vph) 0 1053 421 474 874 0 0 0 0 158 327 316
v/c Ratio 0.84 0.56 0.85 0.43 0.29 0.50 0.52
Control Delay 42.0 6.7 65.8 15.8 31.8 16.5 16.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.0 6.7 65.8 15.8 31.8 16.5 16.4
Queue Length 50th (ft) 376 15 188 225 93 84 74
Queue Length 95th (ft) 477 97 m232 m417 165 200 184
Internal Link Dist (ft) 574 1191 881 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 1327 776 819 2330 545 648 610
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.54 0.58 0.38 0.29 0.50 0.52

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Horizon Year + Project
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.86 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 1417 3072 3539 1504 1449 1346
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 1417 3072 3539 1504 1449 1346
Volume (vph) 0 1000 400 450 830 0 0 0 0 150 10 600
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1053 421 474 874 0 0 0 0 158 11 632
RTOR Reduction (vph) 0 0 252 0 0 0 0 0 0 0 122 122
Lane Group Flow (vph) 0 1053 169 474 874 0 0 0 0 158 205 194
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 42.7 42.7 21.8 68.5 43.5 43.5 43.5
Effective Green, g (s) 42.7 42.7 21.8 68.5 43.5 43.5 43.5
Actuated g/C Ratio 0.36 0.36 0.18 0.57 0.36 0.36 0.36
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1259 504 558 2020 545 525 488
v/s Ratio Prot c0.30 c0.15 0.25
v/s Ratio Perm 0.12 0.11 0.14 c0.14
v/c Ratio 0.84 0.34 0.85 0.43 0.29 0.39 0.40
Uniform Delay, d1 35.4 28.3 47.5 14.7 27.2 28.4 28.5
Progression Factor 1.00 1.00 1.19 1.08 1.00 1.00 1.00
Incremental Delay, d2 5.0 0.4 7.7 0.1 1.3 2.2 2.4
Delay (s) 40.4 28.7 64.1 16.0 28.6 30.6 30.9
Level of Service D C E B C C C
Approach Delay (s) 37.1 32.9 0.0 30.3
Approach LOS D C A C

Intersection Summary
HCM Average Control Delay 34.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year + Project
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBL NBT NBR
Lane Configurations
Volume (vph) 550 600 1000 140 280 10 390
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Detector Phases 7 4 8 8 2 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 34.0 92.0 58.0 58.0 28.0 28.0 28.0
Total Split (%) 28.3% 76.7% 48.3% 48.3% 23.3% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 28.2 73.8 41.6 41.6 38.2 38.2 38.2
Actuated g/C Ratio 0.24 0.62 0.35 0.35 0.32 0.32 0.32
v/c Ratio 0.80 0.29 0.86 0.28 0.37 0.42 0.50
Control Delay 68.6 26.3 43.9 19.8 38.7 35.1 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.6 26.3 43.9 19.8 38.7 35.1 7.4
LOS E C D B D D A
Approach Delay 46.5 41.0 23.4
Approach LOS D D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 39.1 Intersection LOS: D
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps
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AM Horizon Year + Project
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 2 0 0 1 1 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.95 0.91 0.95 1.00 1.00 1.00
Frt 0.850 0.939 0.850
Flt Protected 0.950 0.950 0.973
Satd. Flow (prot) 3072 3539 0 0 3539 1417 1504 1549 1346 0 0 0
Flt Permitted 0.950 0.950 0.973
Satd. Flow (perm) 3072 3539 0 0 3539 1417 1504 1549 1346 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 43 25 325
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 550 600 0 0 1000 140 280 10 390 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 579 632 0 0 1053 147 295 11 411 0 0 0
Lane Group Flow (vph) 579 632 0 0 1053 147 179 213 325 0 0 0
v/c Ratio 0.80 0.29 0.86 0.28 0.37 0.42 0.50
Control Delay 68.6 26.3 43.9 19.8 38.7 35.1 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.6 26.3 43.9 19.8 38.7 35.1 7.4
Queue Length 50th (ft) 226 217 395 56 107 118 0
Queue Length 95th (ft) m236 m221 428 97 216 242 89
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 822 2595 1593 661 479 511 650
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.24 0.66 0.22 0.37 0.42 0.50

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.

AM Horizon Year + Project
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.94 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.97 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1550 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.97 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1550 1346
Volume (vph) 550 600 0 0 1000 140 280 10 390 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 579 632 0 0 1053 147 295 11 411 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 28 0 17 222 0 0 0
Lane Group Flow (vph) 579 632 0 0 1053 119 179 196 103 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 28.2 73.8 41.6 41.6 38.2 38.2 38.2
Effective Green, g (s) 28.2 73.8 41.6 41.6 38.2 38.2 38.2
Actuated g/C Ratio 0.23 0.61 0.35 0.35 0.32 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 722 2176 1227 491 479 493 428
v/s Ratio Prot c0.19 0.18 c0.30
v/s Ratio Perm 0.08 0.12 0.13 0.08
v/c Ratio 0.80 0.29 0.86 0.24 0.37 0.40 0.24
Uniform Delay, d1 43.3 10.8 36.5 28.0 31.6 31.9 30.2
Progression Factor 1.47 2.50 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.1 0.0 6.2 0.3 2.2 2.4 1.3
Delay (s) 67.5 27.1 42.6 28.2 33.9 34.3 31.5
Level of Service E C D C C C C
Approach Delay (s) 46.5 40.8 32.9 0.0
Approach LOS D D C A

Intersection Summary
HCM Average Control Delay 41.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year + Project
8: Pala Rd (SR-76) & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 150 680 160 210 950 120 270 40 200
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Detector Phases 7 4 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 26.0 47.0 47.0 32.0 53.0 14.0 29.0 12.0 27.0
Total Split (%) 21.7% 39.2% 39.2% 26.7% 44.2% 11.7% 24.2% 10.0% 22.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None Min None Min
Act Effct Green (s) 13.6 29.3 29.3 16.5 32.0 9.1 17.7 7.9 14.2
Actuated g/C Ratio 0.17 0.37 0.37 0.20 0.40 0.11 0.22 0.09 0.18
v/c Ratio 0.60 0.55 0.27 0.69 0.78 0.37 0.57 0.28 0.45
Control Delay 48.4 25.0 5.3 47.2 27.5 46.4 28.0 51.1 33.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.4 25.0 5.3 47.2 27.5 46.4 28.0 51.1 33.5
LOS D C A D C D C D C
Approach Delay 25.4 30.8 31.9 35.8
Approach LOS C C C D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 79.8
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 29.8 Intersection LOS: C
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     8: Pala Rd (SR-76) & Pankey Rd

AM Horizon Year + Project
8: Pala Rd (SR-76) & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 0.97 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.987 0.940 0.961
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3493 0 3072 3327 0 1583 3401 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3493 0 3072 3327 0 1583 3401 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 168 10 119 36
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2232 2833 991 1488
Travel Time (s) 50.7 64.4 22.5 33.8
Volume (vph) 150 680 160 210 950 90 120 270 180 40 200 70
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 716 168 221 1000 95 126 284 189 42 211 74
Lane Group Flow (vph) 158 716 168 221 1095 0 126 473 0 42 285 0
v/c Ratio 0.60 0.55 0.27 0.69 0.78 0.37 0.57 0.28 0.45
Control Delay 48.4 25.0 5.3 47.2 27.5 46.4 28.0 51.1 33.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.4 25.0 5.3 47.2 27.5 46.4 28.0 51.1 33.5
Queue Length 50th (ft) 80 161 0 111 264 32 94 21 64
Queue Length 95th (ft) 184 294 47 239 459 81 188 70 133
Internal Link Dist (ft) 2152 2753 911 1408
Turn Bay Length (ft)
Base Capacity (vph) 424 1728 778 512 1860 430 1161 177 1035
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.41 0.22 0.43 0.59 0.29 0.41 0.24 0.28

Intersection Summary
Area Type: Other
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AM Horizon Year + Project
8: Pala Rd (SR-76) & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.94 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3493 3072 3327 1583 3401
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3493 3072 3327 1583 3401
Volume (vph) 150 680 160 210 950 90 120 270 180 40 200 70
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 716 168 221 1000 95 126 284 189 42 211 74
RTOR Reduction (vph) 0 0 106 0 6 0 0 93 0 0 29 0
Lane Group Flow (vph) 158 716 62 221 1089 0 126 380 0 42 256 0
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 10.7 29.4 29.4 13.3 32.0 6.3 17.7 3.7 15.1
Effective Green, g (s) 10.7 29.4 29.4 13.3 32.0 6.3 17.7 3.7 15.1
Actuated g/C Ratio 0.13 0.37 0.37 0.17 0.40 0.08 0.22 0.05 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 211 1299 520 263 1395 242 735 73 641
v/s Ratio Prot 0.10 0.20 c0.14 c0.31 c0.04 c0.11 0.03 0.08
v/s Ratio Perm 0.04
v/c Ratio 0.75 0.55 0.12 0.84 0.78 0.52 0.52 0.58 0.40
Uniform Delay, d1 33.4 20.1 16.8 32.4 21.0 35.4 27.4 37.4 28.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.5 0.5 0.1 20.8 2.9 2.0 0.6 10.5 0.4
Delay (s) 46.9 20.6 16.9 53.2 23.9 37.5 28.1 47.9 28.9
Level of Service D C B D C D C D C
Approach Delay (s) 24.0 28.8 30.0 31.4
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR ø2 ø3
Lane Configurations
Volume (vph) 460 440 850 90 80 0 400
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 6 6 2 3
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 20.0 41.0 29.0 29.0 20.0 20.0 20.0 21.0 8.0
Total Split (%) 22.2% 45.6% 32.2% 32.2% 22.2% 22.2% 22.2% 23% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min None
Act Effct Green (s) 14.7 41.2 22.4 22.4 9.4 9.4 9.4
Actuated g/C Ratio 0.21 0.60 0.33 0.33 0.14 0.14 0.14
v/c Ratio 0.73 0.22 0.77 0.18 0.35 0.58 0.57
Control Delay 34.0 6.8 26.8 5.6 32.5 12.1 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.0 6.8 26.8 5.6 32.5 12.1 11.3
LOS C A C A C B B
Approach Delay 20.7 24.8 14.7
Approach LOS C C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 68.4
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 21.1 Intersection LOS: C
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     9: Pala Rd (SR-76) & Horse Ranch Creek Rd
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AM Horizon Year + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 250 0 0 150 150
Storage Lanes 2 0 1 1 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.858 0.850
Flt Protected 0.950 0.950 0.997
Satd. Flow (prot) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1450 1346
Flt Permitted 0.950 0.950 0.997
Satd. Flow (perm) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1450 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 95 210 211
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2833 5160 734 1509
Travel Time (s) 64.4 117.3 16.7 34.3
Volume (vph) 460 440 0 0 850 90 0 0 0 80 0 400
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 484 463 0 0 895 95 0 0 0 84 0 421
Lane Group Flow (vph) 484 463 0 0 895 95 0 0 0 72 222 211
v/c Ratio 0.73 0.22 0.77 0.18 0.35 0.58 0.57
Control Delay 34.0 6.8 26.8 5.6 32.5 12.1 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.0 6.8 26.8 5.6 32.5 12.1 11.3
Queue Length 50th (ft) 101 39 176 0 31 5 0
Queue Length 95th (ft) #182 77 278 31 68 65 56
Internal Link Dist (ft) 2753 5080 654 1429
Turn Bay Length (ft) 250 250 150 150
Base Capacity (vph) 713 2166 1255 563 325 477 455
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.21 0.71 0.17 0.22 0.47 0.46

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Horizon Year + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.86 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1451 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1451 1346
Volume (vph) 460 440 0 0 850 90 0 0 0 80 0 400
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 484 463 0 0 895 95 0 0 0 84 0 421
RTOR Reduction (vph) 0 0 0 0 0 64 0 0 0 0 181 182
Lane Group Flow (vph) 484 463 0 0 895 31 0 0 0 72 41 29
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 6
Actuated Green, G (s) 14.7 41.2 22.5 22.5 9.4 9.4 9.4
Effective Green, g (s) 14.7 41.2 22.5 22.5 9.4 9.4 9.4
Actuated g/C Ratio 0.22 0.60 0.33 0.33 0.14 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 662 2138 1168 467 207 200 186
v/s Ratio Prot c0.16 0.13 c0.25 c0.05 0.03
v/s Ratio Perm 0.02 0.02
v/c Ratio 0.73 0.22 0.77 0.07 0.35 0.20 0.16
Uniform Delay, d1 24.9 6.1 20.5 15.7 26.6 26.1 25.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 0.1 3.1 0.1 1.0 0.5 0.4
Delay (s) 29.1 6.2 23.6 15.7 27.6 26.6 26.3
Level of Service C A C B C C C
Approach Delay (s) 17.9 22.8 0.0 26.6
Approach LOS B C A C

Intersection Summary
HCM Average Control Delay 21.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 68.2 Sum of lost time (s) 21.6
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year + Project
10: Pala Rd (SR-76) & Rice Canyon Rd Timings

LOS Engineering

Lane Group EBL EBT WBT SBL
Lane Configurations
Volume (vph) 40 1080 560 90
Turn Type Prot
Protected Phases 7 4 8 6
Permitted Phases
Detector Phases 7 4 8 6
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 22.0 56.0 34.0 34.0
Total Split (%) 24.4% 62.2% 37.8% 37.8%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min
Act Effct Green (s) 6.9 20.3 16.7 10.2
Actuated g/C Ratio 0.15 0.52 0.42 0.26
v/c Ratio 0.17 0.62 0.42 0.55
Control Delay 21.8 8.6 11.1 14.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 21.8 8.6 11.1 14.2
LOS C A B B
Approach Delay 9.1 11.1 14.2
Approach LOS A B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 39.4
Natural Cycle: 50
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 10.3 Intersection LOS: B
Intersection Capacity Utilization 52.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     10: Pala Rd (SR-76) & Rice Canyon Rd

AM Horizon Year + Project
10: Pala Rd (SR-76) & Rice Canyon Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Frt 0.990 0.916
Flt Protected 0.950 0.982
Satd. Flow (prot) 1583 3539 3504 0 1499 0
Flt Permitted 0.950 0.982
Satd. Flow (perm) 1583 3539 3504 0 1499 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 9 100
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 5160 470 1120
Travel Time (s) 117.3 10.7 25.5
Volume (vph) 40 1080 560 40 90 150
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 1137 589 42 95 158
Lane Group Flow (vph) 42 1137 631 0 253 0
v/c Ratio 0.17 0.62 0.42 0.55
Control Delay 21.8 8.6 11.1 14.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 21.8 8.6 11.1 14.2
Queue Length 50th (ft) 7 67 30 23
Queue Length 95th (ft) 38 174 137 103
Internal Link Dist (ft) 5080 390 1040
Turn Bay Length (ft)
Base Capacity (vph) 515 2621 2043 829
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.08 0.43 0.31 0.31

Intersection Summary
Area Type: Other
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AM Horizon Year + Project
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.99 0.92
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1583 3539 3504 1498
Flt Permitted 0.95 1.00 1.00 0.98
Satd. Flow (perm) 1583 3539 3504 1498
Volume (vph) 40 1080 560 40 90 150
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 1137 589 42 95 158
RTOR Reduction (vph) 0 0 5 0 75 0
Lane Group Flow (vph) 42 1137 626 0 178 0
Turn Type Prot
Protected Phases 7 4 8 6
Permitted Phases
Actuated Green, G (s) 2.4 23.1 16.7 10.2
Effective Green, g (s) 2.4 23.1 16.7 10.2
Actuated g/C Ratio 0.06 0.56 0.40 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 92 1979 1417 370
v/s Ratio Prot 0.03 c0.32 0.18 c0.12
v/s Ratio Perm
v/c Ratio 0.46 0.57 0.44 0.48
Uniform Delay, d1 18.8 5.9 8.9 13.3
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 0.4 0.2 1.0
Delay (s) 22.4 6.3 9.1 14.3
Level of Service C A A B
Approach Delay (s) 6.9 9.1 14.3
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 8.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 41.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 52.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year + Project
11: Pala Rd (SR-76) & Couser Canyon Rd Timings

LOS Engineering

Lane Group EBT WBL WBT NBL
Lane Configurations
Volume (vph) 1020 10 530 80
Turn Type Prot
Protected Phases 4 3 8 2
Permitted Phases
Detector Phases 4 3 8 2
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 8.0 20.0 20.0
Total Split (s) 34.0 22.0 56.0 34.0
Total Split (%) 37.8% 24.4% 62.2% 37.8%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min
Act Effct Green (s) 21.0 6.1 22.4 8.3
Actuated g/C Ratio 0.53 0.13 0.57 0.21
v/c Ratio 0.59 0.05 0.28 0.36
Control Delay 8.8 22.9 4.6 16.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.8 22.9 4.6 16.1
LOS A C A B
Approach Delay 8.8 5.0 16.1
Approach LOS A A B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 39.4
Natural Cycle: 55
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 8.1 Intersection LOS: A
Intersection Capacity Utilization 43.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     11: Pala Rd (SR-76) & Couser Canyon Rd
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AM Horizon Year + Project
11: Pala Rd (SR-76) & Couser Canyon Rd Queues

LOS Engineering

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 9 15 15 9
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00
Frt 0.994 0.955
Flt Protected 0.950 0.968
Satd. Flow (prot) 3518 0 1583 3539 1541 0
Flt Permitted 0.950 0.968
Satd. Flow (perm) 3518 0 1583 3539 1541 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 5 30
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 470 11023 1081
Travel Time (s) 10.7 250.5 24.6
Volume (vph) 1020 40 10 530 80 40
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1074 42 11 558 84 42
Lane Group Flow (vph) 1116 0 11 558 126 0
v/c Ratio 0.59 0.05 0.28 0.36
Control Delay 8.8 22.9 4.6 16.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.8 22.9 4.6 16.1
Queue Length 50th (ft) 56 2 23 16
Queue Length 95th (ft) 220 17 55 73
Internal Link Dist (ft) 390 10943 1001
Turn Bay Length (ft)
Base Capacity (vph) 2213 491 2696 789
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.50 0.02 0.21 0.16

Intersection Summary
Area Type: Other

AM Horizon Year + Project
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00
Frt 0.99 1.00 1.00 0.95
Flt Protected 1.00 0.95 1.00 0.97
Satd. Flow (prot) 3519 1583 3539 1540
Flt Permitted 1.00 0.95 1.00 0.97
Satd. Flow (perm) 3519 1583 3539 1540
Volume (vph) 1020 40 10 530 80 40
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1074 42 11 558 84 42
RTOR Reduction (vph) 3 0 0 0 24 0
Lane Group Flow (vph) 1113 0 11 558 102 0
Turn Type Prot
Protected Phases 4 3 8 2
Permitted Phases
Actuated Green, G (s) 21.0 0.9 25.9 8.3
Effective Green, g (s) 21.0 0.9 25.9 8.3
Actuated g/C Ratio 0.50 0.02 0.61 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1751 34 2172 303
v/s Ratio Prot c0.32 0.01 c0.16 c0.07
v/s Ratio Perm
v/c Ratio 0.64 0.32 0.26 0.34
Uniform Delay, d1 7.8 20.4 3.7 14.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 5.5 0.1 0.7
Delay (s) 8.6 25.8 3.8 15.2
Level of Service A C A B
Approach Delay (s) 8.6 4.2 15.2
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 7.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 42.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 43.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year + Project
12: Pala Mesa Dr & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 400 130 120 70 60 370 150 720
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 33.0 39.0 14.0 20.0 10.0 21.0 16.0 27.0
Total Split (%) 36.7% 43.3% 15.6% 22.2% 11.1% 23.3% 17.8% 30.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 23.6 25.4 9.6 11.2 6.6 16.6 10.9 20.6
Actuated g/C Ratio 0.32 0.35 0.13 0.15 0.09 0.23 0.15 0.28
v/c Ratio 0.82 0.85 0.62 0.55 0.45 0.65 0.68 0.79
Control Delay 40.5 27.2 52.1 29.4 50.9 31.9 52.4 34.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.5 27.2 52.1 29.4 50.9 31.9 52.4 34.3
LOS D C D C D C D C
Approach Delay 32.6 39.1 33.9 37.3
Approach LOS C D C D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 72.7
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 35.1 Intersection LOS: D
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     12: Pala Mesa Dr & Old Hwy 395

AM Horizon Year + Project
12: Pala Mesa Dr & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 0 0 150 0 200 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.884 0.916 0.961 0.994
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1647 0 1583 1706 0 1583 3401 0 1583 3518 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1647 0 1583 1706 0 1583 3401 0 1583 3518 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 226 62 48 4
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 3628 1500 4464 5461
Travel Time (s) 82.5 34.1 101.5 124.1
Volume (vph) 400 130 450 120 70 90 60 370 130 150 720 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 421 137 474 126 74 95 63 389 137 158 758 32
Lane Group Flow (vph) 421 611 0 126 169 0 63 526 0 158 790 0
v/c Ratio 0.82 0.85 0.62 0.55 0.45 0.65 0.68 0.79
Control Delay 40.5 27.2 52.1 29.4 50.9 31.9 52.4 34.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.5 27.2 52.1 29.4 50.9 31.9 52.4 34.3
Queue Length 50th (ft) 199 194 65 53 33 124 80 203
Queue Length 95th (ft) #378 #345 #157 116 #94 #198 #185 #328
Internal Link Dist (ft) 3548 1420 4384 5381
Turn Bay Length (ft) 150 200
Base Capacity (vph) 626 862 230 417 143 924 271 1174
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.71 0.55 0.41 0.44 0.57 0.58 0.67

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Horizon Year + Project
12: Pala Mesa Dr & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.88 1.00 0.92 1.00 0.96 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1646 1583 1706 1583 3401 1583 3518
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1646 1583 1706 1583 3401 1583 3518
Volume (vph) 400 130 450 120 70 90 60 370 130 150 720 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 421 137 474 126 74 95 63 389 137 158 758 32
RTOR Reduction (vph) 0 147 0 0 55 0 0 37 0 0 3 0
Lane Group Flow (vph) 421 464 0 126 114 0 63 489 0 158 787 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 23.6 25.4 6.9 8.7 4.2 16.6 8.2 20.6
Effective Green, g (s) 23.6 25.4 6.9 8.7 4.2 16.6 8.2 20.6
Actuated g/C Ratio 0.32 0.35 0.09 0.12 0.06 0.23 0.11 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 511 572 149 203 91 772 178 991
v/s Ratio Prot c0.27 c0.28 0.08 0.07 0.04 0.14 c0.10 c0.22
v/s Ratio Perm
v/c Ratio 0.82 0.81 0.85 0.56 0.69 0.63 0.89 0.79
Uniform Delay, d1 22.8 21.7 32.6 30.4 33.8 25.5 32.0 24.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.4 8.5 33.3 3.6 20.3 1.7 37.2 4.5
Delay (s) 33.2 30.2 65.9 34.0 54.2 27.2 69.2 28.7
Level of Service C C E C D C E C
Approach Delay (s) 31.4 47.6 30.1 35.5
Approach LOS C D C D

Intersection Summary
HCM Average Control Delay 34.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 73.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year + Project
14: Stewart Canyon Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 30 30 140 20 10 410 310 1010
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 8.0 20.0 26.0 38.0 19.0 25.0 19.0 25.0
Total Split (%) 8.9% 22.2% 28.9% 42.2% 21.1% 27.8% 21.1% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 4.1 7.3 10.7 14.4 6.3 13.0 16.0 31.6
Actuated g/C Ratio 0.06 0.12 0.18 0.24 0.09 0.22 0.27 0.54
v/c Ratio 0.31 0.34 0.53 0.51 0.07 0.59 0.75 0.58
Control Delay 41.9 18.7 31.6 7.0 34.1 25.0 39.7 14.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.9 18.7 31.6 7.0 34.1 25.0 39.7 14.9
LOS D B C A C C D B
Approach Delay 25.0 14.8 25.2 20.6
Approach LOS C B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 58.8
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 20.6 Intersection LOS: C
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     14: Stewart Canyon Rd & Old Hwy 395
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AM Horizon Year + Project
14: Stewart Canyon Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 200 0 100 0 100 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.906 0.860 0.990 0.996
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1688 0 1583 1602 0 1583 3504 0 1583 3525 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1688 0 1583 1602 0 1583 3504 0 1583 3525 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 53 295 8 3
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1302 7424 5461 3410
Travel Time (s) 29.6 168.7 124.1 77.5
Volume (vph) 30 30 50 140 20 280 10 410 30 310 1010 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 32 53 147 21 295 11 432 32 326 1063 32
Lane Group Flow (vph) 32 85 0 147 316 0 11 464 0 326 1095 0
v/c Ratio 0.31 0.34 0.53 0.51 0.07 0.59 0.75 0.58
Control Delay 41.9 18.7 31.6 7.0 34.1 25.0 39.7 14.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.9 18.7 31.6 7.0 34.1 25.0 39.7 14.9
Queue Length 50th (ft) 12 11 50 5 4 81 116 135
Queue Length 95th (ft) #49 54 117 64 20 148 #342 #386
Internal Link Dist (ft) 1222 7344 5381 3330
Turn Bay Length (ft) 200 100 100
Base Capacity (vph) 103 442 493 875 323 1139 432 1896
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.19 0.30 0.36 0.03 0.41 0.75 0.58

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Horizon Year + Project
14: Stewart Canyon Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.91 1.00 0.86 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1689 1583 1602 1583 3503 1583 3524
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1689 1583 1602 1583 3503 1583 3524
Volume (vph) 30 30 50 140 20 280 10 410 30 310 1010 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 32 53 147 21 295 11 432 32 326 1063 32
RTOR Reduction (vph) 0 48 0 0 229 0 0 6 0 0 2 0
Lane Group Flow (vph) 32 37 0 147 87 0 11 458 0 326 1093 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.3 6.6 9.1 14.4 1.1 16.7 16.0 31.6
Effective Green, g (s) 1.3 6.6 9.1 14.4 1.1 16.7 16.0 31.6
Actuated g/C Ratio 0.02 0.10 0.14 0.22 0.02 0.26 0.25 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 32 173 224 358 27 908 393 1729
v/s Ratio Prot 0.02 0.02 c0.09 c0.05 0.01 0.13 c0.21 c0.31
v/s Ratio Perm
v/c Ratio 1.00 0.22 0.66 0.24 0.41 0.50 0.83 0.63
Uniform Delay, d1 31.6 26.5 26.2 20.5 31.3 20.3 22.9 12.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 159.1 0.6 6.8 0.4 9.7 0.4 13.5 0.8
Delay (s) 190.6 27.2 32.9 20.9 41.1 20.8 36.4 12.9
Level of Service F C C C D C D B
Approach Delay (s) 71.9 24.7 21.2 18.3
Approach LOS E C C B

Intersection Summary
HCM Average Control Delay 22.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 64.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year + Project
15: Reche Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 280 290 490 290 270 460
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 25.0 25.0 40.0 65.0 25.0 25.0
Total Split (%) 27.8% 27.8% 44.4% 72.2% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None Min Min Min
Act Effct Green (s) 16.6 16.6 26.0 42.9 12.4 12.4
Actuated g/C Ratio 0.24 0.24 0.38 0.63 0.18 0.18
v/c Ratio 0.77 0.53 0.85 0.14 0.44 0.74
Control Delay 42.1 7.5 35.9 5.4 29.5 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.1 7.5 35.9 5.4 29.5 10.9
LOS D A D A C B
Approach Delay 24.5 24.5 17.8
Approach LOS C C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 68.3
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 22.2 Intersection LOS: C
Intersection Capacity Utilization 68.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     15: Reche Rd & Old Hwy 395

AM Horizon Year + Project
15: Reche Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Storage Length (ft) 0 0 150 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 305 484
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2635 3410 4960
Travel Time (s) 59.9 77.5 112.7
Volume (vph) 280 290 490 290 270 460
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 295 305 516 305 284 484
Lane Group Flow (vph) 295 305 516 305 284 484
v/c Ratio 0.77 0.53 0.85 0.14 0.44 0.74
Control Delay 42.1 7.5 35.9 5.4 29.5 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.1 7.5 35.9 5.4 29.5 10.9
Queue Length 50th (ft) 119 0 199 26 62 0
Queue Length 95th (ft) #290 66 #431 42 107 90
Internal Link Dist (ft) 2555 3330 4880
Turn Bay Length (ft) 150
Base Capacity (vph) 478 641 747 2527 1012 751
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.48 0.69 0.12 0.28 0.64

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Horizon Year + Project
15: Reche Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Volume (vph) 280 290 490 290 270 460
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 295 305 516 305 284 484
RTOR Reduction (vph) 0 230 0 0 0 392
Lane Group Flow (vph) 295 75 516 305 284 92
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 16.6 16.6 26.0 42.9 12.9 12.9
Effective Green, g (s) 16.6 16.6 26.0 42.9 12.9 12.9
Actuated g/C Ratio 0.25 0.25 0.39 0.64 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 389 348 610 2249 676 271
v/s Ratio Prot c0.19 c0.33 0.09 c0.08
v/s Ratio Perm 0.05 0.07
v/c Ratio 0.76 0.22 0.85 0.14 0.42 0.34
Uniform Delay, d1 23.6 20.3 18.9 4.9 24.0 23.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.2 0.3 10.5 0.0 0.4 0.8
Delay (s) 31.8 20.6 29.4 4.9 24.4 24.4
Level of Service C C C A C C
Approach Delay (s) 26.1 20.3 24.4
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 23.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 67.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year + Project
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 230 1120 90 300 850 70
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 3
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0
Total Split (s) 61.0 0.0 20.0 61.0 39.0 39.0 41.0 20.0
Total Split (%) 50.8% 0.0% 16.7% 50.8% 32.5% 32.5% 34% 17%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Min Min None None
Act Effct Green (s) 57.0 117.7 13.6 74.7 35.0 35.0
Actuated g/C Ratio 0.48 1.00 0.12 0.63 0.30 0.30
v/c Ratio 0.32 0.83 0.44 0.35 0.98 0.13
Control Delay 22.8 5.2 55.0 11.4 66.7 31.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.8 5.2 55.0 11.4 66.7 31.8
LOS C A D B E C
Approach Delay 8.2 21.5 64.1
Approach LOS A C E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 117.7
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 29.5 Intersection LOS: C
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395
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AM Horizon Year + Project
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 130 210 100
Storage Lanes 1 1 1 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 434 4960 1035
Travel Time (s) 9.9 112.7 23.5
Volume (vph) 230 1120 90 300 850 70
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 242 1179 95 316 895 74
Lane Group Flow (vph) 242 1179 95 316 895 74
v/c Ratio 0.32 0.83 0.44 0.35 0.98 0.13
Control Delay 22.8 5.2 55.0 11.4 66.7 31.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.8 5.2 55.0 11.4 66.7 31.8
Queue Length 50th (ft) 116 142 68 105 353 42
Queue Length 95th (ft) m123 m117 123 158 #499 81
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 767 1417 253 899 914 554
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.83 0.38 0.35 0.98 0.13

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

AM Horizon Year + Project
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Volume (vph) 230 1120 90 300 850 70
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 242 1179 95 316 895 74
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 242 1179 95 316 895 74
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 3
Actuated Green, G (s) 57.0 117.6 13.6 70.6 35.0 35.0
Effective Green, g (s) 57.0 117.6 13.6 70.6 35.0 35.0
Actuated g/C Ratio 0.48 1.00 0.12 0.60 0.30 0.30
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 767 1417 215 899 914 554
v/s Ratio Prot 0.15 0.05 0.17 c0.29 0.04
v/s Ratio Perm c0.83 0.05
v/c Ratio 0.32 0.83 0.44 0.35 0.98 0.13
Uniform Delay, d1 18.4 0.0 48.5 11.9 40.9 30.2
Progression Factor 1.16 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 2.0 1.4 0.2 24.4 0.1
Delay (s) 21.5 2.0 49.9 12.1 65.4 30.3
Level of Service C A D B E C
Approach Delay (s) 5.3 20.9 62.7
Approach LOS A C E

Intersection Summary
HCM Average Control Delay 27.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 117.6 Sum of lost time (s) 4.0
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year + Project
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 820 330 120 460 10 870
Turn Type Perm Prot custom
Protected Phases 2 3 1 2 4 1 4 3
Permitted Phases 2 3 4
Detector Phases 2 3 2 3 1 2 4 1 4
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 59.0 59.0 41.0 39.0 20.0 61.0 20.0
Total Split (%) 49.2% 49.2% 34.2% 32.5% 16.7% 50.8% 17%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min None None
Act Effct Green (s) 52.7 52.7 37.0 35.0 16.0 57.0
Actuated g/C Ratio 0.45 0.45 0.31 0.30 0.14 0.48
v/c Ratio 0.55 0.42 0.25 0.87 0.09 1.01
Control Delay 10.1 0.9 32.4 57.6 46.6 50.1
Queue Delay 0.7 0.4 0.0 0.0 0.0 0.0
Total Delay 10.8 1.3 32.4 57.6 46.6 50.1
LOS B A C E D D
Approach Delay 8.1 52.4 50.0
Approach LOS A D D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 117.7
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 32.1 Intersection LOS: C
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps

AM Horizon Year + Project
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 285 0 0 0 0 200
Storage Lanes 0 1 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.976
Satd. Flow (prot) 0 3539 1417 1583 1863 0 0 0 0 0 1818 1417
Flt Permitted 0.950 0.976
Satd. Flow (perm) 0 3539 1417 1583 1863 0 0 0 0 0 1818 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 347 426
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 434 744 972 897
Travel Time (s) 9.9 16.9 22.1 20.4
Volume (vph) 0 820 330 120 460 0 0 0 0 10 10 870
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 863 347 126 484 0 0 0 0 11 11 916
Lane Group Flow (vph) 0 863 347 126 484 0 0 0 0 0 22 916
v/c Ratio 0.55 0.42 0.25 0.87 0.09 1.01
Control Delay 10.1 0.9 32.4 57.6 46.6 50.1
Queue Delay 0.7 0.4 0.0 0.0 0.0 0.0
Total Delay 10.8 1.3 32.4 57.6 46.6 50.1
Queue Length 50th (ft) 73 0 73 355 15 ~563
Queue Length 95th (ft) m82 m0 125 #552 41 #820
Internal Link Dist (ft) 354 664 892 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 1655 847 498 554 247 906
Starvation Cap Reductn 437 174 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.52 0.25 0.87 0.09 1.01

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Horizon Year + Project
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 3539 1417 1583 1863 1817 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 3539 1417 1583 1863 1817 1417
Volume (vph) 0 820 330 120 460 0 0 0 0 10 10 870
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 863 347 126 484 0 0 0 0 11 11 916
RTOR Reduction (vph) 0 0 192 0 0 0 0 0 0 0 0 220
Lane Group Flow (vph) 0 863 155 126 484 0 0 0 0 0 22 696
Turn Type Perm Prot Split custom
Protected Phases 2 3 1 2 4 4 1 4
Permitted Phases 2 3 4
Actuated Green, G (s) 52.6 52.6 37.0 35.0 16.0 57.0
Effective Green, g (s) 52.6 52.6 37.0 35.0 16.0 57.0
Actuated g/C Ratio 0.45 0.45 0.31 0.30 0.14 0.48
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1583 634 498 554 247 687
v/s Ratio Prot c0.24 0.08 c0.26 0.01 c0.49
v/s Ratio Perm 0.11
v/c Ratio 0.55 0.24 0.25 0.87 0.09 1.01
Uniform Delay, d1 23.8 20.2 30.0 39.2 44.4 30.3
Progression Factor 0.39 0.03 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.3 14.2 0.2 37.8
Delay (s) 9.5 0.8 30.3 53.4 44.6 68.1
Level of Service A A C D D E
Approach Delay (s) 7.0 48.6 0.0 67.6
Approach LOS A D A E

Intersection Summary
HCM Average Control Delay 36.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 117.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year + Project
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 650 180 330 10 90
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 43.0 85.0 42.0 35.0 35.0
Total Split (%) 35.8% 70.8% 35.0% 29.2% 29.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 21.3 45.2 19.1 16.3 16.3
Actuated g/C Ratio 0.30 0.64 0.27 0.23 0.23
v/c Ratio 0.74 0.16 0.73 0.67 0.24
Control Delay 29.6 6.0 35.5 37.4 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 29.6 6.0 35.5 37.4 8.6
LOS C A D D A
Approach Delay 24.5 35.5 30.0
Approach LOS C D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 70.9
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 28.3 Intersection LOS: C
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps
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AM Horizon Year + Project
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 0 0 0 0 200 0 0
Storage Lanes 2 0 0 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.992 0.850
Flt Protected 0.950 0.954
Satd. Flow (prot) 3072 1863 0 0 1848 0 0 1777 1417 0 0 0
Flt Permitted 0.950 0.954
Satd. Flow (perm) 3072 1863 0 0 1848 0 0 1777 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 95
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 744 1271 1082 1005
Travel Time (s) 16.9 28.9 24.6 22.8
Volume (vph) 650 180 0 0 330 20 250 10 90 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 684 189 0 0 347 21 263 11 95 0 0 0
Lane Group Flow (vph) 684 189 0 0 368 0 0 274 95 0 0 0
v/c Ratio 0.74 0.16 0.73 0.67 0.24
Control Delay 29.6 6.0 35.5 37.4 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 29.6 6.0 35.5 37.4 8.6
Queue Length 50th (ft) 124 25 132 100 0
Queue Length 95th (ft) 300 76 348 277 42
Internal Link Dist (ft) 664 1191 1002 925
Turn Bay Length (ft) 300 200
Base Capacity (vph) 1421 1433 825 685 605
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.48 0.13 0.45 0.40 0.16

Intersection Summary
Area Type: Other

AM Horizon Year + Project
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 1848 1777 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 1848 1777 1417
Volume (vph) 650 180 0 0 330 20 250 10 90 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 684 189 0 0 347 21 263 11 95 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 73 0 0 0
Lane Group Flow (vph) 684 189 0 0 366 0 0 274 22 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 21.3 45.2 19.9 16.3 16.3
Effective Green, g (s) 21.3 45.2 19.9 16.3 16.3
Actuated g/C Ratio 0.31 0.65 0.29 0.23 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 941 1212 529 417 332
v/s Ratio Prot c0.22 0.10 c0.20
v/s Ratio Perm 0.15 0.02
v/c Ratio 0.73 0.16 0.69 0.66 0.07
Uniform Delay, d1 21.5 4.7 22.1 24.1 20.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.8 0.1 3.9 3.7 0.1
Delay (s) 24.3 4.8 26.0 27.8 20.8
Level of Service C A C C C
Approach Delay (s) 20.1 26.0 26.0 0.0
Approach LOS C C C A

Intersection Summary
HCM Average Control Delay 22.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 69.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year + Project
22: Stewart Canyon Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Yield Free Free
Grade 0% 0% 0%
Volume (veh/h) 30 320 290 20 30 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 337 305 21 32 32
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 679 47 63
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 679 47 63
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 91 67 80
cM capacity (veh/h) 334 1022 1539

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 368 326 63
Volume Left 32 305 0
Volume Right 337 0 32
cSH 869 1539 1700
Volume to Capacity 0.42 0.20 0.04
Queue Length 95th (ft) 53 18 0
Control Delay (s) 12.2 7.5 0.0
Lane LOS B A
Approach Delay (s) 12.2 7.5 0.0
Approach LOS B

Intersection Summary
Average Delay 9.1
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15

AM Horizon Year + Project
23: Baltimore Oriole & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 20 10 230 40 60 240 190 40 260 50
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Detector Phases 4 4 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 22.0 22.0 24.0 24.0 15.0 31.0 31.0 13.0 29.0 29.0
Total Split (%) 24.4% 24.4% 26.7% 26.7% 16.7% 34.4% 34.4% 14.4% 32.2% 32.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min None Min Min
Act Effct Green (s) 7.5 7.5 13.3 13.3 8.7 26.3 26.3 8.0 25.8 25.8
Actuated g/C Ratio 0.12 0.12 0.23 0.23 0.14 0.46 0.46 0.13 0.46 0.46
v/c Ratio 0.11 0.10 0.48 0.47 0.29 0.29 0.26 0.21 0.32 0.08
Control Delay 27.2 20.8 21.7 18.6 26.4 14.6 4.3 27.0 15.7 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.2 20.8 21.7 18.6 26.4 14.6 4.3 27.0 15.7 6.9
LOS C C C B C B A C B A
Approach Delay 23.9 20.1 12.1 15.7
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 56.7
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 15.7 Intersection LOS: B
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     23: Baltimore Oriole & Horse Ranch Creek Rd
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AM Horizon Year + Project
23: Baltimore Oriole & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.925 0.949 0.850 0.850
Flt Protected 0.950 0.950 0.979 0.950 0.950
Satd. Flow (prot) 1583 1723 0 1504 1644 0 1583 1863 1417 1583 1863 1417
Flt Permitted 0.950 0.950 0.979 0.950 0.950
Satd. Flow (perm) 1583 1723 0 1504 1644 0 1583 1863 1417 1583 1863 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 27 200 53
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1047 1324 958 2343
Travel Time (s) 23.8 30.1 21.8 53.3
Volume (vph) 20 10 10 230 40 60 60 240 190 40 260 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 11 11 242 42 63 63 253 200 42 274 53
Lane Group Flow (vph) 21 22 0 163 184 0 63 253 200 42 274 53
v/c Ratio 0.11 0.10 0.48 0.47 0.29 0.29 0.26 0.21 0.32 0.08
Control Delay 27.2 20.8 21.7 18.6 26.4 14.6 4.3 27.0 15.7 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.2 20.8 21.7 18.6 26.4 14.6 4.3 27.0 15.7 6.9
Queue Length 50th (ft) 2 1 14 13 6 20 0 4 22 0
Queue Length 95th (ft) 30 25 126 125 62 158 44 47 179 24
Internal Link Dist (ft) 967 1244 878 2263
Turn Bay Length (ft)
Base Capacity (vph) 440 487 543 611 310 1115 929 262 1084 847
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.05 0.30 0.30 0.20 0.23 0.22 0.16 0.25 0.06

Intersection Summary
Area Type: Other

AM Horizon Year + Project
23: Baltimore Oriole & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 1723 1504 1643 1583 1863 1417 1583 1863 1417
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 1723 1504 1643 1583 1863 1417 1583 1863 1417
Volume (vph) 20 10 10 230 40 60 60 240 190 40 260 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 11 11 242 42 63 63 253 200 42 274 53
RTOR Reduction (vph) 0 11 0 0 21 0 0 0 113 0 0 30
Lane Group Flow (vph) 21 11 0 163 163 0 63 253 87 42 274 23
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 2.5 2.5 12.2 12.2 3.3 25.9 25.9 2.8 25.4 25.4
Effective Green, g (s) 2.5 2.5 12.2 12.2 3.3 25.9 25.9 2.8 25.4 25.4
Actuated g/C Ratio 0.04 0.04 0.21 0.21 0.06 0.44 0.44 0.05 0.43 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 67 73 309 337 88 812 618 75 797 606
v/s Ratio Prot c0.01 0.01 c0.11 0.10 c0.04 0.14 0.03 c0.15
v/s Ratio Perm 0.06 0.02
v/c Ratio 0.31 0.16 0.53 0.48 0.72 0.31 0.14 0.56 0.34 0.04
Uniform Delay, d1 27.6 27.4 21.0 20.8 27.6 10.9 10.1 27.7 11.4 9.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 1.0 1.6 1.1 24.0 0.2 0.1 9.2 0.3 0.0
Delay (s) 30.3 28.4 22.7 21.9 51.6 11.2 10.2 36.9 11.7 9.9
Level of Service C C C C D B B D B A
Approach Delay (s) 29.3 22.3 15.7 14.3
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 17.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 59.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year + Project
24: Longspur Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 20 40 220 50 130 410 40 410
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 15.0 38.0 12.0 35.0
Total Split (%) 22.2% 22.2% 22.2% 22.2% 16.7% 42.2% 13.3% 38.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Max None Max
Act Effct Green (s) 7.8 7.8 12.3 12.3 10.0 40.6 7.0 35.8
Actuated g/C Ratio 0.10 0.10 0.16 0.16 0.13 0.53 0.09 0.46
v/c Ratio 0.13 0.44 0.65 0.64 0.69 0.37 0.30 0.30
Control Delay 35.0 24.5 44.2 38.3 52.7 11.7 41.5 16.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.0 24.5 44.2 38.3 52.7 11.7 41.5 16.4
LOS C C D D D B D B
Approach Delay 26.4 41.1 18.6 18.4
Approach LOS C D B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 77.1
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 23.2 Intersection LOS: C
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     24: Longspur Rd & Horse Ranch Creek Rd

AM Horizon Year + Project
24: Longspur Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.916 0.956 0.945 0.981
Flt Protected 0.950 0.950 0.980 0.950 0.950
Satd. Flow (prot) 1583 1706 0 1504 1658 0 1583 3345 0 1583 3472 0
Flt Permitted 0.950 0.950 0.980 0.950 0.950
Satd. Flow (perm) 1583 1706 0 1504 1658 0 1583 3345 0 1583 3472 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 53 20 151 19
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1010 908 1206 958
Travel Time (s) 23.0 20.6 27.4 21.8
Volume (vph) 20 40 50 220 50 50 130 410 240 40 410 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 42 53 232 53 53 137 432 253 42 432 63
Lane Group Flow (vph) 21 95 0 157 181 0 137 685 0 42 495 0
v/c Ratio 0.13 0.44 0.65 0.64 0.69 0.37 0.30 0.30
Control Delay 35.0 24.5 44.2 38.3 52.7 11.7 41.5 16.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.0 24.5 44.2 38.3 52.7 11.7 41.5 16.4
Queue Length 50th (ft) 10 20 75 77 64 90 20 84
Queue Length 95th (ft) 31 64 147 153 #152 156 53 140
Internal Link Dist (ft) 930 828 1126 878
Turn Bay Length (ft)
Base Capacity (vph) 291 357 300 346 218 1832 155 1623
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.27 0.52 0.52 0.63 0.37 0.27 0.30

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Horizon Year + Project
24: Longspur Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.92 1.00 0.96 1.00 0.94 1.00 0.98
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1707 1504 1658 1583 3343 1583 3472
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1707 1504 1658 1583 3343 1583 3472
Volume (vph) 20 40 50 220 50 50 130 410 240 40 410 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 42 53 232 53 53 137 432 253 42 432 63
RTOR Reduction (vph) 0 49 0 0 17 0 0 74 0 0 10 0
Lane Group Flow (vph) 21 46 0 157 164 0 137 611 0 42 485 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 6.4 6.4 12.3 12.3 8.3 40.6 4.4 36.7
Effective Green, g (s) 6.4 6.4 12.3 12.3 8.3 40.6 4.4 36.7
Actuated g/C Ratio 0.08 0.08 0.15 0.15 0.10 0.51 0.06 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 127 137 232 256 165 1703 87 1599
v/s Ratio Prot 0.01 c0.03 c0.10 0.10 c0.09 c0.18 0.03 0.14
v/s Ratio Perm
v/c Ratio 0.17 0.34 0.68 0.64 0.83 0.36 0.48 0.30
Uniform Delay, d1 34.2 34.6 31.8 31.6 35.0 11.7 36.5 13.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 1.5 7.6 5.4 28.3 0.6 4.2 0.5
Delay (s) 34.8 36.1 39.4 37.0 63.3 12.3 40.7 14.0
Level of Service C D D D E B D B
Approach Delay (s) 35.9 38.1 20.8 16.1
Approach LOS D D C B

Intersection Summary
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 79.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year + Project
25: Harvest Glen Ln & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 10 30 260 30 60 650 80 580
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 14.0 20.0 25.0 31.0 13.0 34.0 11.0 32.0
Total Split (%) 15.6% 22.2% 27.8% 34.4% 14.4% 37.8% 12.2% 35.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 6.4 7.0 15.6 19.8 7.6 27.4 7.1 29.6
Actuated g/C Ratio 0.09 0.10 0.24 0.30 0.11 0.41 0.10 0.45
v/c Ratio 0.08 0.23 0.73 0.26 0.37 0.66 0.51 0.40
Control Delay 38.3 29.8 37.5 8.1 39.2 20.3 46.7 17.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.3 29.8 37.5 8.1 39.2 20.3 46.7 17.9
LOS D C D A D C D B
Approach Delay 31.5 27.2 21.5 21.3
Approach LOS C C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 66.2
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 22.7 Intersection LOS: C
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     25: Harvest Glen Ln & Horse Ranch Creek Rd
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AM Horizon Year + Project
25: Harvest Glen Ln & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.962 0.882 0.958 0.995
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1792 0 1583 1643 0 1583 3391 0 1583 3522 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1792 0 1583 1643 0 1583 3391 0 1583 3522 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 116 67 4
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1058 1173 1033 1206
Travel Time (s) 24.0 26.7 23.5 27.4
Volume (vph) 10 30 10 260 30 110 60 650 250 80 580 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 32 11 274 32 116 63 684 263 84 611 21
Lane Group Flow (vph) 11 43 0 274 148 0 63 947 0 84 632 0
v/c Ratio 0.08 0.23 0.73 0.26 0.37 0.66 0.51 0.40
Control Delay 38.3 29.8 37.5 8.1 39.2 20.3 46.7 17.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.3 29.8 37.5 8.1 39.2 20.3 46.7 17.9
Queue Length 50th (ft) 5 14 114 9 27 185 38 121
Queue Length 95th (ft) 21 46 #222 56 70 282 #109 190
Internal Link Dist (ft) 978 1093 953 1126
Turn Bay Length (ft)
Base Capacity (vph) 211 379 480 714 204 1568 170 1605
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.11 0.57 0.21 0.31 0.60 0.49 0.39

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Horizon Year + Project
25: Harvest Glen Ln & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.96 1.00 0.88 1.00 0.96 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1791 1583 1644 1583 3392 1583 3522
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1791 1583 1644 1583 3392 1583 3522
Volume (vph) 10 30 10 260 30 110 60 650 250 80 580 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 32 11 274 32 116 63 684 263 84 611 21
RTOR Reduction (vph) 0 10 0 0 84 0 0 40 0 0 2 0
Lane Group Flow (vph) 11 33 0 274 64 0 63 907 0 84 630 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 5.4 15.6 19.8 4.4 28.6 5.5 29.7
Effective Green, g (s) 1.2 5.4 15.6 19.8 4.4 28.6 5.5 29.7
Actuated g/C Ratio 0.02 0.08 0.22 0.28 0.06 0.40 0.08 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 27 136 347 458 98 1364 122 1471
v/s Ratio Prot 0.01 c0.02 c0.17 0.04 0.04 c0.27 c0.05 0.18
v/s Ratio Perm
v/c Ratio 0.41 0.24 0.79 0.14 0.64 0.66 0.69 0.43
Uniform Delay, d1 34.6 30.9 26.2 19.3 32.6 17.3 32.0 14.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.7 0.9 11.3 0.1 13.5 1.2 15.0 0.2
Delay (s) 44.3 31.8 37.5 19.4 46.1 18.6 46.9 14.9
Level of Service D C D B D B D B
Approach Delay (s) 34.4 31.2 20.3 18.6
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 22.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 71.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year + Project
26: Pardee South Loop & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 70 0 240 0 60 770 50 780
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 23.0 23.0 13.0 36.0 11.0 34.0
Total Split (%) 22.2% 22.2% 25.6% 25.6% 14.4% 40.0% 12.2% 37.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 8.8 8.8 12.9 12.9 7.8 31.3 6.9 30.5
Actuated g/C Ratio 0.13 0.13 0.20 0.20 0.12 0.50 0.10 0.49
v/c Ratio 0.35 0.15 0.59 0.56 0.34 0.52 0.32 0.49
Control Delay 35.3 0.8 34.0 21.1 37.8 17.9 39.6 18.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.3 0.8 34.0 21.1 37.8 17.9 39.6 18.7
LOS D A C C D B D B
Approach Delay 19.4 26.9 19.1 19.9
Approach LOS B C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 62
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 20.7 Intersection LOS: C
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     26: Pardee South Loop & Horse Ranch Creek Rd

AM Horizon Year + Project
26: Pardee South Loop & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.901 0.983 0.994
Flt Protected 0.950 0.950 0.983 0.950 0.950
Satd. Flow (prot) 1583 1583 0 1504 1567 0 1583 3479 0 1583 3518 0
Flt Permitted 0.950 0.950 0.983 0.950 0.950
Satd. Flow (perm) 1583 1583 0 1504 1567 0 1583 3479 0 1583 3518 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 235 99 17 5
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 869 1419 1340 1033
Travel Time (s) 19.8 32.3 30.5 23.5
Volume (vph) 70 0 60 240 0 140 60 770 100 50 780 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 74 0 63 253 0 147 63 811 105 53 821 32
Lane Group Flow (vph) 74 63 0 178 222 0 63 916 0 53 853 0
v/c Ratio 0.35 0.15 0.59 0.56 0.34 0.52 0.32 0.49
Control Delay 35.3 0.8 34.0 21.1 37.8 17.9 39.6 18.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.3 0.8 34.0 21.1 37.8 17.9 39.6 18.7
Queue Length 50th (ft) 29 0 73 48 25 173 21 163
Queue Length 95th (ft) 78 0 161 134 72 288 65 277
Internal Link Dist (ft) 789 1339 1260 953
Turn Bay Length (ft)
Base Capacity (vph) 366 546 442 530 228 1986 182 1945
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.12 0.40 0.42 0.28 0.46 0.29 0.44

Intersection Summary
Area Type: Other
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AM Horizon Year + Project
26: Pardee South Loop & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.90 1.00 0.98 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1583 1504 1567 1583 3478 1583 3519
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1583 1504 1567 1583 3478 1583 3519
Volume (vph) 70 0 60 240 0 140 60 770 100 50 780 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 74 0 63 253 0 147 63 811 105 53 821 32
RTOR Reduction (vph) 0 58 0 0 82 0 0 9 0 0 3 0
Lane Group Flow (vph) 74 5 0 178 140 0 63 907 0 53 850 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 5.0 5.0 11.1 11.1 4.1 30.2 3.3 29.4
Effective Green, g (s) 5.0 5.0 11.1 11.1 4.1 30.2 3.3 29.4
Actuated g/C Ratio 0.08 0.08 0.17 0.17 0.06 0.46 0.05 0.45
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 121 121 254 265 99 1601 80 1577
v/s Ratio Prot c0.05 0.00 c0.12 0.09 c0.04 c0.26 0.03 0.24
v/s Ratio Perm
v/c Ratio 0.61 0.04 0.70 0.53 0.64 0.57 0.66 0.54
Uniform Delay, d1 29.4 28.1 25.7 24.9 30.0 12.9 30.6 13.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.8 0.1 8.4 1.9 12.6 0.5 18.7 0.4
Delay (s) 38.2 28.2 34.1 26.8 42.7 13.4 49.3 13.5
Level of Service D C C C D B D B
Approach Delay (s) 33.6 30.0 15.3 15.6
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 65.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year + Project
27: School/Park Access & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 150 770 230 0 1100
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 158 811 242 0 1158
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1511 526 1053
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1511 526 1053
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 68 100
cM capacity (veh/h) 111 496 657

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 158 540 512 579 579
Volume Left 0 0 0 0 0
Volume Right 158 0 242 0 0
cSH 496 1700 1700 1700 1700
Volume to Capacity 0.32 0.32 0.30 0.34 0.34
Queue Length 95th (ft) 34 0 0 0 0
Control Delay (s) 15.6 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 15.6 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 45.7% ICU Level of Service A
Analysis Period (min) 15
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AM Horizon Year + Project
28: Connector Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBU SBT
Lane Configurations
Volume (vph) 280 20 20 540 190 460
Turn Type Perm Prot Prot
Protected Phases 4 5 2 1 6
Permitted Phases 4
Detector Phases 4 4 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 27.0 27.0 16.0 32.0 31.0 47.0
Total Split (%) 30.0% 30.0% 17.8% 35.6% 34.4% 52.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None Min None Min
Act Effct Green (s) 9.9 9.9 6.5 19.7 11.2 30.3
Actuated g/C Ratio 0.21 0.21 0.12 0.43 0.23 0.66
v/c Ratio 0.47 0.07 0.11 0.37 0.54 0.43
Control Delay 20.3 10.1 26.9 15.3 22.9 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.3 10.1 26.9 15.3 22.9 4.6
LOS C B C B C A
Approach Delay 19.6 15.7 7.7
Approach LOS B B A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 46
Natural Cycle: 55
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.54
Intersection Signal Delay: 11.7 Intersection LOS: B
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     28: Connector Rd & Horse Ranch Creek Rd

AM Horizon Year + Project
28: Connector Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 9
Lane Util. Factor 0.97 1.00 1.00 0.95 1.00 0.95 0.95
Frt 0.850 0.923
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 3072 1417 1583 3539 1583 3267 0
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 3072 1417 1583 3539 1583 3267 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 21 403
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2875 1509 1400
Travel Time (s) 65.3 34.3 31.8
Volume (vph) 280 20 20 540 190 460 480
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 295 21 21 568 200 484 505
Lane Group Flow (vph) 295 21 21 568 200 989 0
v/c Ratio 0.47 0.07 0.11 0.37 0.54 0.43
Control Delay 20.3 10.1 26.9 15.3 22.9 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.3 10.1 26.9 15.3 22.9 4.6
Queue Length 50th (ft) 34 0 5 65 44 30
Queue Length 95th (ft) 86 16 26 143 122 126
Internal Link Dist (ft) 2795 1429 1320
Turn Bay Length (ft)
Base Capacity (vph) 1175 555 329 1960 680 2511
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.04 0.06 0.29 0.29 0.39

Intersection Summary
Area Type: Other
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AM Horizon Year + Project
28: Connector Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3072 1417 1583 3539 1583 3268
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3072 1417 1583 3539 1583 3268
Volume (vph) 280 20 20 540 190 460 480
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 295 21 21 568 200 484 505
RTOR Reduction (vph) 0 18 0 0 0 169 0
Lane Group Flow (vph) 295 3 21 568 200 820 0
Turn Type Perm Prot Prot
Protected Phases 4 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 7.9 7.9 1.1 20.8 9.3 29.0
Effective Green, g (s) 7.9 7.9 1.1 20.8 9.3 29.0
Actuated g/C Ratio 0.16 0.16 0.02 0.42 0.19 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 485 224 35 1472 294 1895
v/s Ratio Prot c0.10 0.01 0.16 c0.13 c0.25
v/s Ratio Perm 0.00
v/c Ratio 0.61 0.01 0.60 0.39 0.68 0.43
Uniform Delay, d1 19.6 17.8 24.2 10.2 19.0 5.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.0 24.7 0.2 6.3 0.2
Delay (s) 21.8 17.8 48.9 10.3 25.3 6.0
Level of Service C B D B C A
Approach Delay (s) 21.5 11.7 9.3
Approach LOS C B A

Intersection Summary
HCM Average Control Delay 11.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Horizon Year + Project
29: Connector Rd & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 60 130 210 60 310 230 160 310 30 150 40
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 4 3 8 8 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0
Total Split (s) 11.0 28.0 28.0 11.0 28.0 28.0 13.0 29.0 29.0 22.0 38.0
Total Split (%) 12.2% 31.1% 31.1% 12.2% 31.1% 31.1% 14.4% 32.2% 32.2% 24.4% 42.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min None Min
Act Effct Green (s) 6.9 16.0 16.0 6.9 16.0 16.0 10.5 20.3 20.3 11.5 17.8
Actuated g/C Ratio 0.10 0.25 0.25 0.10 0.25 0.25 0.17 0.32 0.32 0.18 0.28
v/c Ratio 0.39 0.40 0.38 0.39 0.70 0.45 0.64 0.55 0.07 0.57 0.12
Control Delay 43.1 24.4 7.1 43.1 33.2 6.9 48.9 27.9 9.7 37.1 13.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.1 24.4 7.1 43.1 33.2 6.9 48.9 27.9 9.7 37.1 13.8
LOS D C A D C A D C A D B
Approach Delay 19.8 24.1 33.5 30.5
Approach LOS B C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 63.6
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 26.6 Intersection LOS: C
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     29: Connector Rd & Pankey Rd

Campus Park Traffic Impact Study Appendix Page 762 of 940



AM Horizon Year + Project
29: Connector Rd & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.965 0.850 0.850 0.850 0.950
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1708 1346 1583 1863 1417 1583 1863 1417 1583 1770 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1708 1346 1583 1863 1417 1583 1863 1417 1583 1770 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 180 242 32 21
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1256 2875 1488 1443
Travel Time (s) 28.5 65.3 33.8 32.8
Volume (vph) 60 130 210 60 310 230 160 310 30 150 40 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 137 221 63 326 242 168 326 32 158 42 21
Lane Group Flow (vph) 63 178 180 63 326 242 168 326 32 158 63 0
v/c Ratio 0.39 0.40 0.38 0.39 0.70 0.45 0.64 0.55 0.07 0.57 0.12
Control Delay 43.1 24.4 7.1 43.1 33.2 6.9 48.9 27.9 9.7 37.1 13.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.1 24.4 7.1 43.1 33.2 6.9 48.9 27.9 9.7 37.1 13.8
Queue Length 50th (ft) 26 61 0 26 127 0 71 127 0 63 13
Queue Length 95th (ft) #83 141 51 #83 257 56 #232 252 21 143 41
Internal Link Dist (ft) 1176 2795 1408 1363
Turn Bay Length (ft)
Base Capacity (vph) 176 619 596 176 664 661 262 732 576 420 803
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.36 0.29 0.30 0.36 0.49 0.37 0.64 0.45 0.06 0.38 0.08

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Horizon Year + Project
29: Connector Rd & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1708 1346 1583 1863 1417 1583 1863 1417 1583 1770
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1708 1346 1583 1863 1417 1583 1863 1417 1583 1770
Volume (vph) 60 130 210 60 310 230 160 310 30 150 40 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 137 221 63 326 242 168 326 32 158 42 21
RTOR Reduction (vph) 0 12 136 0 0 183 0 0 22 0 15 0
Lane Group Flow (vph) 63 166 44 63 326 59 168 326 10 158 48 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 16.0 16.0 3.3 16.0 16.0 10.5 20.3 20.3 9.6 19.4
Effective Green, g (s) 3.3 16.0 16.0 3.3 16.0 16.0 10.5 20.3 20.3 9.6 19.4
Actuated g/C Ratio 0.05 0.25 0.25 0.05 0.25 0.25 0.16 0.31 0.31 0.15 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 80 419 330 80 457 348 255 580 441 233 527
v/s Ratio Prot c0.04 0.10 0.04 c0.18 c0.11 c0.18 0.10 0.03
v/s Ratio Perm 0.03 0.04 0.01
v/c Ratio 0.79 0.40 0.13 0.79 0.71 0.17 0.66 0.56 0.02 0.68 0.09
Uniform Delay, d1 30.6 20.6 19.2 30.6 22.5 19.4 25.7 18.7 15.6 26.3 16.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 38.7 0.6 0.2 38.7 5.2 0.2 6.0 1.3 0.0 7.6 0.1
Delay (s) 69.3 21.2 19.4 69.3 27.7 19.6 31.7 20.0 15.6 33.9 16.6
Level of Service E C B E C B C B B C B
Approach Delay (s) 27.6 28.8 23.5 29.0
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 65.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Horizon Year + Project
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 600 900 1700 210 240 900
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 22.0 70.0 48.0 48.0 20.0 22.0
Total Split (%) 24.4% 77.8% 53.3% 53.3% 22.2% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 18.0 66.0 44.0 44.0 16.0 38.0
Actuated g/C Ratio 0.20 0.73 0.49 0.49 0.18 0.42
v/c Ratio 1.03 0.25 1.03 0.27 0.46 0.90
Control Delay 81.0 4.1 55.2 2.8 36.3 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.0 4.1 55.2 2.8 36.3 37.4
LOS F A E A D D
Approach Delay 34.9 49.4 37.2
Approach LOS C D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 41.6 Intersection LOS: D
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd

AM Horizon Year + Project
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 500 300 500 0
Storage Lanes 2 1 2 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Right Turn on Red Yes No
Satd. Flow (RTOR) 221
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 565 451 1333
Travel Time (s) 12.8 10.3 30.3
Volume (vph) 600 900 1700 210 240 900
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 947 1789 221 253 947
Lane Group Flow (vph) 632 947 1789 221 253 947
v/c Ratio 1.03 0.25 1.03 0.27 0.46 0.90
Control Delay 81.0 4.1 55.2 2.8 36.3 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.0 4.1 55.2 2.8 36.3 37.4
Queue Length 50th (ft) ~200 53 ~581 0 67 277
Queue Length 95th (ft) #306 67 #717 35 104 #417
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 614 3729 1730 806 546 1053
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.25 1.03 0.27 0.46 0.90

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Horizon Year + Project
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Volume (vph) 600 900 1700 210 240 900
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 947 1789 221 253 947
RTOR Reduction (vph) 0 0 0 113 0 0
Lane Group Flow (vph) 632 947 1789 108 253 947
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 18.0 66.0 44.0 44.0 16.0 34.0
Effective Green, g (s) 18.0 66.0 44.0 44.0 16.0 34.0
Actuated g/C Ratio 0.20 0.73 0.49 0.49 0.18 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 614 3729 1730 693 546 1053
v/s Ratio Prot c0.21 0.19 c0.51 0.08 c0.18
v/s Ratio Perm 0.08 0.20
v/c Ratio 1.03 0.25 1.03 0.16 0.46 0.90
Uniform Delay, d1 36.0 3.9 23.0 12.7 33.2 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.0 0.0 31.0 0.1 2.8 10.3
Delay (s) 80.0 4.0 54.0 12.8 36.0 36.6
Level of Service F A D B D D
Approach Delay (s) 34.4 49.5 36.5
Approach LOS C D D

Intersection Summary
HCM Average Control Delay 41.2 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year + Project
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 60 2130 1610 120 60 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 63 2242 1695 126 63 32
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1821 3005 911
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1821 3005 911
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 81 0 89
cM capacity (veh/h) 332 9 277

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 63 1121 1121 1130 691 32
Volume Left 63 0 0 0 0 0
Volume Right 0 0 0 0 126 32
cSH 332 1700 1700 1700 1700 277
Volume to Capacity 0.19 0.66 0.66 0.66 0.41 0.11
Queue Length 95th (ft) 17 0 0 0 0 10
Control Delay (s) 18.4 0.0 0.0 0.0 0.0 19.7
Lane LOS C C
Approach Delay (s) 0.5 0.0 Err
Approach LOS F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15

PM Horizon Year + Project
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 230 1770 1350 130 70 90
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 23.0 69.0 46.0 46.0 21.0 21.0
Total Split (%) 25.6% 76.7% 51.1% 51.1% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 14.9 53.6 34.5 34.5 9.0 9.0
Actuated g/C Ratio 0.21 0.75 0.48 0.48 0.13 0.13
v/c Ratio 0.73 0.70 0.83 0.20 0.37 0.36
Control Delay 42.8 6.2 21.4 10.4 38.0 12.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.8 6.2 21.4 10.4 38.0 12.1
LOS D A C B D B
Approach Delay 10.4 20.4 23.5
Approach LOS B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 71.2
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 15.1 Intersection LOS: B
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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PM Horizon Year + Project
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 450 20 0 180
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 25 95
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3191 8309 1271
Travel Time (s) 72.5 188.8 28.9
Volume (vph) 230 1770 1350 130 70 90
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 242 1863 1421 137 74 95
Lane Group Flow (vph) 242 1863 1421 137 74 95
v/c Ratio 0.73 0.70 0.83 0.20 0.37 0.36
Control Delay 42.8 6.2 21.4 10.4 38.0 12.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.8 6.2 21.4 10.4 38.0 12.1
Queue Length 50th (ft) 112 160 286 28 35 0
Queue Length 95th (ft) #218 282 425 66 77 42
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 412 2805 1914 778 353 390
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.66 0.74 0.18 0.21 0.24

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Horizon Year + Project
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Volume (vph) 230 1770 1350 130 70 90
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 242 1863 1421 137 74 95
RTOR Reduction (vph) 0 0 0 13 0 83
Lane Group Flow (vph) 242 1863 1421 124 74 12
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 14.9 53.6 34.7 34.7 9.0 9.0
Effective Green, g (s) 14.9 53.6 34.7 34.7 9.0 9.0
Actuated g/C Ratio 0.21 0.76 0.49 0.49 0.13 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 334 2687 1739 696 202 181
v/s Ratio Prot 0.15 c0.53 c0.40 c0.05
v/s Ratio Perm 0.09 0.01
v/c Ratio 0.72 0.69 0.82 0.18 0.37 0.07
Uniform Delay, d1 25.9 4.3 15.3 10.0 28.2 27.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.6 0.8 3.1 0.1 1.1 0.2
Delay (s) 33.5 5.1 18.4 10.1 29.3 27.3
Level of Service C A B B C C
Approach Delay (s) 8.4 17.6 28.2
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 70.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year + Project
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 20 1610 1610 20 20 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 1695 1695 21 21 21
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1716 2595 858
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1716 2595 858
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 94 0 93
cM capacity (veh/h) 365 19 300

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 21 847 847 1130 586 21
Volume Left 21 0 0 0 0 0
Volume Right 0 0 0 0 21 21
cSH 365 1700 1700 1700 1700 300
Volume to Capacity 0.06 0.50 0.50 0.66 0.34 0.07
Queue Length 95th (ft) 5 0 0 0 0 6
Control Delay (s) 15.5 0.0 0.0 0.0 0.0 17.9
Lane LOS C C
Approach Delay (s) 0.2 0.0 Err
Approach LOS F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15

PM Horizon Year + Project
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 140 1100 150 110 1090 380 230 300 150 350 220
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 5 3 8 1 5 2 3 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 19.0 56.0 20.0 13.0 50.0 26.0 20.0 25.0 13.0 26.0 31.0
Total Split (%) 15.8% 46.7% 16.7% 10.8% 41.7% 21.7% 16.7% 20.8% 10.8% 21.7% 25.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lead Lag Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None Min None None Min Min Min None Min Min
Act Effct Green (s) 13.6 44.2 60.3 11.1 41.7 64.5 16.1 24.5 35.6 18.7 27.1
Actuated g/C Ratio 0.12 0.39 0.53 0.10 0.36 0.56 0.14 0.21 0.31 0.16 0.24
v/c Ratio 0.78 0.85 0.19 0.76 0.89 0.46 1.09 0.79 0.34 0.73 0.94
Control Delay 77.8 38.6 1.6 81.7 44.0 9.9 133.4 60.7 16.6 55.2 72.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.8 38.6 1.6 81.7 44.0 9.9 133.4 60.7 16.6 55.2 72.7
LOS E D A F D A F E B E E
Approach Delay 38.6 38.4 75.6 64.4
Approach LOS D D E E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 114.6
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 48.6 Intersection LOS: D
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395
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PM Horizon Year + Project
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 330 0 150 150 0 0 0 0
Storage Lanes 1 0 1 1 1 1 2 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.935
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1742 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1742 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 158 156 42 30
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 652 462 899 4464
Travel Time (s) 14.8 10.5 20.4 101.5
Volume (vph) 140 1100 150 110 1090 380 230 300 150 350 220 170
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 1158 158 116 1147 400 242 316 158 368 232 179
Lane Group Flow (vph) 147 1158 158 116 1147 400 242 316 158 368 411 0
v/c Ratio 0.78 0.85 0.19 0.76 0.89 0.46 1.09 0.79 0.34 0.73 0.94
Control Delay 77.8 38.6 1.6 81.7 44.0 9.9 133.4 60.7 16.6 55.2 72.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.8 38.6 1.6 81.7 44.0 9.9 133.4 60.7 16.6 55.2 72.7
Queue Length 50th (ft) 111 418 0 87 422 94 ~218 240 43 139 298
Queue Length 95th (ft) #211 476 18 #214 515 159 #384 #427 90 190 #512
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 205 1508 820 153 1373 857 222 398 469 575 435
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.77 0.19 0.76 0.84 0.47 1.09 0.79 0.34 0.64 0.94

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Horizon Year + Project
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1741
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1741
Volume (vph) 140 1100 150 110 1090 380 230 300 150 350 220 170
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 1158 158 116 1147 400 242 316 158 368 232 179
RTOR Reduction (vph) 0 0 75 0 0 74 0 0 29 0 23 0
Lane Group Flow (vph) 147 1158 83 116 1147 326 242 316 129 368 388 0
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 13.6 44.2 60.3 11.1 41.7 60.4 16.1 24.5 35.6 18.7 27.1
Effective Green, g (s) 13.6 44.2 60.3 11.1 41.7 60.4 16.1 24.5 35.6 18.7 27.1
Actuated g/C Ratio 0.12 0.39 0.53 0.10 0.36 0.53 0.14 0.21 0.31 0.16 0.24
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 188 1366 746 153 1289 797 223 399 441 502 412
v/s Ratio Prot 0.09 c0.33 0.02 0.07 c0.32 0.07 c0.15 0.17 0.03 0.12 c0.22
v/s Ratio Perm 0.04 0.16 0.06
v/c Ratio 0.78 0.85 0.11 0.76 0.89 0.41 1.09 0.79 0.29 0.73 0.94
Uniform Delay, d1 49.0 32.1 13.6 50.4 34.2 16.3 49.2 42.6 29.9 45.5 42.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.8 5.1 0.1 19.1 7.9 0.3 84.8 10.3 0.4 5.5 29.9
Delay (s) 67.8 37.2 13.7 69.5 42.1 16.6 134.0 52.9 30.3 51.0 72.8
Level of Service E D B E D B F D C D E
Approach Delay (s) 37.7 37.9 75.3 62.5
Approach LOS D D E E

Intersection Summary
HCM Average Control Delay 47.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 114.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year + Project
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBL SBT SBR
Lane Configurations
Volume (vph) 1300 300 400 1050 300 20 530
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Detector Phases 4 4 3 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 58.0 58.0 25.0 83.0 37.0 37.0 37.0
Total Split (%) 48.3% 48.3% 20.8% 69.2% 30.8% 30.8% 30.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 52.3 52.3 19.4 75.7 36.3 36.3 36.3
Actuated g/C Ratio 0.44 0.44 0.16 0.63 0.30 0.30 0.30
v/c Ratio 0.89 0.41 0.85 0.50 0.56 0.65 0.59
Control Delay 39.1 5.9 69.0 16.0 42.7 31.6 27.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.1 5.9 69.0 16.0 42.7 31.6 27.4
LOS D A E B D C C
Approach Delay 32.9 30.6 33.4
Approach LOS C C C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 40 (33%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 32.2 Intersection LOS: C
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps

PM Horizon Year + Project
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 500 0 0 0 0 900
Storage Lanes 0 1 2 0 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.884 0.850
Flt Protected 0.950 0.950 0.992
Satd. Flow (prot) 0 3539 1417 3072 3539 0 0 0 0 1504 1486 1346
Flt Permitted 0.950 0.950 0.992
Satd. Flow (perm) 0 3539 1417 3072 3539 0 0 0 0 1504 1486 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 263 119 119
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 654 1271 961 1209
Travel Time (s) 14.9 28.9 21.8 27.5
Volume (vph) 0 1300 300 400 1050 0 0 0 0 300 20 530
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1368 316 421 1105 0 0 0 0 316 21 558
Lane Group Flow (vph) 0 1368 316 421 1105 0 0 0 0 257 349 289
v/c Ratio 0.89 0.41 0.85 0.50 0.56 0.65 0.59
Control Delay 39.1 5.9 69.0 16.0 42.7 31.6 27.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.1 5.9 69.0 16.0 42.7 31.6 27.4
Queue Length 50th (ft) 464 22 170 422 192 187 127
Queue Length 95th (ft) 592 83 m201 m516 281 303 227
Internal Link Dist (ft) 574 1191 881 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 1618 790 542 2359 468 544 500
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.40 0.78 0.47 0.55 0.64 0.58

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Horizon Year + Project
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.88 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.99 1.00
Satd. Flow (prot) 3539 1417 3072 3539 1504 1487 1346
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.99 1.00
Satd. Flow (perm) 3539 1417 3072 3539 1504 1487 1346
Volume (vph) 0 1300 300 400 1050 0 0 0 0 300 20 530
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1368 316 421 1105 0 0 0 0 316 21 558
RTOR Reduction (vph) 0 0 148 0 0 0 0 0 0 0 83 83
Lane Group Flow (vph) 0 1368 168 421 1105 0 0 0 0 257 266 206
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 52.3 52.3 19.4 75.7 36.3 36.3 36.3
Effective Green, g (s) 52.3 52.3 19.4 75.7 36.3 36.3 36.3
Actuated g/C Ratio 0.44 0.44 0.16 0.63 0.30 0.30 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1542 618 497 2233 455 450 407
v/s Ratio Prot c0.39 c0.14 0.31
v/s Ratio Perm 0.12 0.17 0.18 0.15
v/c Ratio 0.89 0.27 0.85 0.49 0.56 0.59 0.51
Uniform Delay, d1 31.1 21.7 48.9 11.9 35.2 35.5 34.5
Progression Factor 1.00 1.00 1.21 1.32 1.00 1.00 1.00
Incremental Delay, d2 6.6 0.2 7.7 0.1 5.0 5.6 4.4
Delay (s) 37.7 21.9 66.9 15.8 40.2 41.2 38.9
Level of Service D C E B D D D
Approach Delay (s) 34.7 29.9 0.0 40.2
Approach LOS C C A D

Intersection Summary
HCM Average Control Delay 34.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year + Project
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBL NBT NBR
Lane Configurations
Volume (vph) 600 1000 1000 350 450 20 450
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Detector Phases 7 4 8 8 2 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 34.0 80.0 46.0 46.0 40.0 40.0 40.0
Total Split (%) 28.3% 66.7% 38.3% 38.3% 33.3% 33.3% 33.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 28.1 72.8 40.7 40.7 39.2 39.2 39.2
Actuated g/C Ratio 0.23 0.61 0.34 0.34 0.33 0.33 0.33
v/c Ratio 0.88 0.49 0.88 0.68 0.60 0.66 0.63
Control Delay 66.4 26.8 46.5 31.9 41.5 39.9 28.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.4 26.8 46.5 31.9 41.5 39.9 28.7
LOS E C D C D D C
Approach Delay 41.6 42.7 36.6
Approach LOS D D D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 40.8 Intersection LOS: D
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps
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PM Horizon Year + Project
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 2 0 0 1 1 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.95 0.91 0.95 1.00 1.00 1.00
Frt 0.850 0.937 0.850
Flt Protected 0.950 0.950 0.975
Satd. Flow (prot) 3072 3539 0 0 3539 1417 1504 1549 1346 0 0 0
Flt Permitted 0.950 0.950 0.975
Satd. Flow (perm) 3072 3539 0 0 3539 1417 1504 1549 1346 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 92 31 121
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 600 1000 0 0 1000 350 450 20 450 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 1053 0 0 1053 368 474 21 474 0 0 0
Lane Group Flow (vph) 632 1053 0 0 1053 368 294 346 329 0 0 0
v/c Ratio 0.88 0.49 0.88 0.68 0.60 0.66 0.63
Control Delay 66.4 26.8 46.5 31.9 41.5 39.9 28.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.4 26.8 46.5 31.9 41.5 39.9 28.7
Queue Length 50th (ft) 192 244 377 173 222 256 160
Queue Length 95th (ft) m262 m347 484 295 313 364 266
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 778 2271 1257 563 503 539 531
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.46 0.84 0.65 0.58 0.64 0.62

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.

PM Horizon Year + Project
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.94 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.97 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1548 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.97 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1548 1346
Volume (vph) 600 1000 0 0 1000 350 450 20 450 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 1053 0 0 1053 368 474 21 474 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 61 0 21 81 0 0 0
Lane Group Flow (vph) 632 1053 0 0 1053 307 294 325 248 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 28.1 72.8 40.7 40.7 39.2 39.2 39.2
Effective Green, g (s) 28.1 72.8 40.7 40.7 39.2 39.2 39.2
Actuated g/C Ratio 0.23 0.61 0.34 0.34 0.33 0.33 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 719 2147 1200 481 491 506 440
v/s Ratio Prot c0.21 0.30 c0.30
v/s Ratio Perm 0.22 0.20 0.21 0.18
v/c Ratio 0.88 0.49 0.88 0.64 0.60 0.64 0.56
Uniform Delay, d1 44.3 13.2 37.3 33.4 33.8 34.4 33.3
Progression Factor 1.32 2.02 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.8 0.1 7.5 2.8 5.3 6.2 5.1
Delay (s) 65.2 26.8 44.8 36.2 39.1 40.6 38.5
Level of Service E C D D D D D
Approach Delay (s) 41.2 42.6 39.4 0.0
Approach LOS D D D A

Intersection Summary
HCM Average Control Delay 41.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year + Project
8: Pala Rd (SR-76) & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 160 950 340 220 810 330 420 120 470
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Detector Phases 7 4 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 21.0 41.0 41.0 25.0 45.0 20.0 37.0 17.0 34.0
Total Split (%) 17.5% 34.2% 34.2% 20.8% 37.5% 16.7% 30.8% 14.2% 28.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None Min None Min
Act Effct Green (s) 14.9 34.4 34.4 18.9 38.4 15.0 29.2 11.8 25.9
Actuated g/C Ratio 0.13 0.31 0.31 0.17 0.35 0.14 0.26 0.11 0.23
v/c Ratio 0.79 0.91 0.54 0.86 0.78 0.83 0.79 0.75 0.86
Control Delay 74.4 50.4 8.4 75.3 38.2 66.4 37.1 77.6 49.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.4 50.4 8.4 75.3 38.2 66.4 37.1 77.6 49.2
LOS E D A E D E D E D
Approach Delay 43.2 45.5 46.1 53.5
Approach LOS D D D D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 110.7
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 46.3 Intersection LOS: D
Intersection Capacity Utilization 83.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     8: Pala Rd (SR-76) & Pankey Rd

PM Horizon Year + Project
8: Pala Rd (SR-76) & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 0.97 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.985 0.935 0.954
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3486 0 3072 3309 0 1583 3376 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3486 0 3072 3309 0 1583 3376 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 325 11 158 57
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2232 2833 991 1488
Travel Time (s) 50.7 64.4 22.5 33.8
Volume (vph) 160 950 340 220 810 90 330 420 320 120 470 210
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 168 1000 358 232 853 95 347 442 337 126 495 221
Lane Group Flow (vph) 168 1000 358 232 948 0 347 779 0 126 716 0
v/c Ratio 0.79 0.91 0.54 0.86 0.78 0.83 0.79 0.75 0.86
Control Delay 74.4 50.4 8.4 75.3 38.2 66.4 37.1 77.6 49.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.4 50.4 8.4 75.3 38.2 66.4 37.1 77.6 49.2
Queue Length 50th (ft) 126 390 18 175 341 136 236 96 255
Queue Length 95th (ft) #234 #518 100 #312 425 #215 311 #191 330
Internal Link Dist (ft) 2152 2753 911 1408
Turn Bay Length (ft)
Base Capacity (vph) 243 1169 686 299 1285 449 1077 187 936
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.86 0.52 0.78 0.74 0.77 0.72 0.67 0.76

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Horizon Year + Project
8: Pala Rd (SR-76) & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.94 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3486 3072 3310 1583 3375
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3486 3072 3310 1583 3375
Volume (vph) 160 950 340 220 810 90 330 420 320 120 470 210
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 168 1000 358 232 853 95 347 442 337 126 495 221
RTOR Reduction (vph) 0 0 223 0 7 0 0 116 0 0 44 0
Lane Group Flow (vph) 168 1000 135 232 941 0 347 663 0 126 672 0
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 14.9 34.5 34.5 18.9 38.5 15.0 29.2 11.8 26.0
Effective Green, g (s) 14.9 34.5 34.5 18.9 38.5 15.0 29.2 11.8 26.0
Actuated g/C Ratio 0.13 0.31 0.31 0.17 0.35 0.14 0.26 0.11 0.24
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 214 1106 443 271 1216 417 875 169 795
v/s Ratio Prot 0.11 c0.28 c0.15 c0.27 c0.11 c0.20 0.08 c0.20
v/s Ratio Perm 0.09
v/c Ratio 0.79 0.90 0.30 0.86 0.77 0.83 0.76 0.75 0.85
Uniform Delay, d1 46.2 36.4 28.8 44.4 32.1 46.5 37.3 47.8 40.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.0 10.4 0.4 22.3 3.1 13.3 3.8 16.3 8.3
Delay (s) 63.2 46.8 29.2 66.8 35.2 59.7 41.1 64.1 48.5
Level of Service E D C E D E D E D
Approach Delay (s) 44.5 41.4 46.9 50.9
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 45.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 110.4 Sum of lost time (s) 24.0
Intersection Capacity Utilization 83.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR ø2 ø3
Lane Configurations
Volume (vph) 700 750 740 130 90 0 380
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 6 6 2 3
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 26.0 42.0 24.0 24.0 20.0 20.0 20.0 20.0 8.0
Total Split (%) 28.9% 46.7% 26.7% 26.7% 22.2% 22.2% 22.2% 22% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min None
Act Effct Green (s) 21.7 45.8 20.0 20.0 9.4 9.4 9.4
Actuated g/C Ratio 0.30 0.63 0.27 0.27 0.13 0.13 0.13
v/c Ratio 0.80 0.35 0.80 0.28 0.34 0.62 0.58
Control Delay 32.6 7.5 33.0 6.3 33.3 15.0 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.6 7.5 33.0 6.3 33.3 15.0 11.8
LOS C A C A C B B
Approach Delay 19.6 29.0 16.1
Approach LOS B C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 72.8
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 22.0 Intersection LOS: C
Intersection Capacity Utilization 59.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     9: Pala Rd (SR-76) & Horse Ranch Creek Rd
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PM Horizon Year + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 250 0 0 150 150
Storage Lanes 2 0 1 1 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.870 0.850
Flt Protected 0.950 0.950 0.994
Satd. Flow (prot) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1466 1346
Flt Permitted 0.950 0.950 0.994
Satd. Flow (perm) 3072 3539 0 1667 3539 1417 0 1863 0 1504 1466 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 137 193 207
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2833 5160 734 1509
Travel Time (s) 64.4 117.3 16.7 34.3
Volume (vph) 700 750 0 0 740 130 0 0 0 90 0 380
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 737 789 0 0 779 137 0 0 0 95 0 400
Lane Group Flow (vph) 737 789 0 0 779 137 0 0 0 66 222 207
v/c Ratio 0.80 0.35 0.80 0.28 0.34 0.62 0.58
Control Delay 32.6 7.5 33.0 6.3 33.3 15.0 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.6 7.5 33.0 6.3 33.3 15.0 11.8
Queue Length 50th (ft) 152 74 167 0 29 13 0
Queue Length 95th (ft) #274 137 #293 41 65 78 56
Internal Link Dist (ft) 2753 5080 654 1429
Turn Bay Length (ft) 250 250 150 150
Base Capacity (vph) 927 2226 976 490 304 450 437
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.80 0.35 0.80 0.28 0.22 0.49 0.47

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Horizon Year + Project
9: Pala Rd (SR-76) & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.87 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1464 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.99 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1464 1346
Volume (vph) 700 750 0 0 740 130 0 0 0 90 0 380
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 737 789 0 0 779 137 0 0 0 95 0 400
RTOR Reduction (vph) 0 0 0 0 0 99 0 0 0 0 168 180
Lane Group Flow (vph) 737 789 0 0 779 38 0 0 0 66 54 27
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 6
Actuated Green, G (s) 21.7 45.8 20.1 20.1 9.4 9.4 9.4
Effective Green, g (s) 21.7 45.8 20.1 20.1 9.4 9.4 9.4
Actuated g/C Ratio 0.30 0.63 0.28 0.28 0.13 0.13 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 917 2230 978 392 194 189 174
v/s Ratio Prot c0.24 0.22 c0.22 c0.04 0.04
v/s Ratio Perm 0.03 0.02
v/c Ratio 0.80 0.35 0.80 0.10 0.34 0.29 0.15
Uniform Delay, d1 23.5 6.4 24.4 19.6 28.8 28.6 28.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 0.1 4.6 0.1 1.0 0.8 0.4
Delay (s) 28.7 6.5 29.0 19.7 29.9 29.4 28.5
Level of Service C A C B C C C
Approach Delay (s) 17.2 27.6 0.0 29.1
Approach LOS B C A C

Intersection Summary
HCM Average Control Delay 22.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 72.7 Sum of lost time (s) 21.5
Intersection Capacity Utilization 59.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

Campus Park Traffic Impact Study Appendix Page 775 of 940



PM Horizon Year + Project
10: Pala Rd (SR-76) & Rice Canyon Rd Timings

LOS Engineering

Lane Group EBL EBT WBT SBL
Lane Configurations
Volume (vph) 60 1010 1230 60
Turn Type Prot
Protected Phases 7 4 8 6
Permitted Phases
Detector Phases 7 4 8 6
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 22.0 56.0 34.0 34.0
Total Split (%) 24.4% 62.2% 37.8% 37.8%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min
Act Effct Green (s) 7.7 37.9 30.9 8.4
Actuated g/C Ratio 0.13 0.70 0.57 0.15
v/c Ratio 0.30 0.43 0.67 0.49
Control Delay 27.7 4.5 13.2 18.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 27.7 4.5 13.2 18.1
LOS C A B B
Approach Delay 5.8 13.2 18.1
Approach LOS A B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 54.5
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 10.3 Intersection LOS: B
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     10: Pala Rd (SR-76) & Rice Canyon Rd

PM Horizon Year + Project
10: Pala Rd (SR-76) & Rice Canyon Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Frt 0.995 0.923
Flt Protected 0.950 0.979
Satd. Flow (prot) 1583 3539 3522 0 1506 0
Flt Permitted 0.950 0.979
Satd. Flow (perm) 1583 3539 3522 0 1506 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4 80
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 5160 470 1120
Travel Time (s) 117.3 10.7 25.5
Volume (vph) 60 1010 1230 40 60 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 1063 1295 42 63 84
Lane Group Flow (vph) 63 1063 1337 0 147 0
v/c Ratio 0.30 0.43 0.67 0.49
Control Delay 27.7 4.5 13.2 18.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 27.7 4.5 13.2 18.1
Queue Length 50th (ft) 20 55 170 21
Queue Length 95th (ft) 54 118 #333 69
Internal Link Dist (ft) 5080 390 1040
Turn Bay Length (ft)
Base Capacity (vph) 416 2688 2001 648
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.15 0.40 0.67 0.23

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Horizon Year + Project
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1583 3539 3523 1506
Flt Permitted 0.95 1.00 1.00 0.98
Satd. Flow (perm) 1583 3539 3523 1506
Volume (vph) 60 1010 1230 40 60 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 1063 1295 42 63 84
RTOR Reduction (vph) 0 0 2 0 68 0
Lane Group Flow (vph) 63 1063 1335 0 79 0
Turn Type Prot
Protected Phases 7 4 8 6
Permitted Phases
Actuated Green, G (s) 4.8 39.7 30.9 8.4
Effective Green, g (s) 4.8 39.7 30.9 8.4
Actuated g/C Ratio 0.09 0.71 0.55 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 135 2504 1940 225
v/s Ratio Prot 0.04 c0.30 c0.38 c0.05
v/s Ratio Perm
v/c Ratio 0.47 0.42 0.69 0.35
Uniform Delay, d1 24.4 3.4 9.1 21.4
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.1 1.0 0.9
Delay (s) 27.0 3.5 10.1 22.4
Level of Service C A B C
Approach Delay (s) 4.9 10.1 22.4
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 8.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 56.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year + Project
11: Pala Rd (SR-76) & Couser Canyon Rd Timings

LOS Engineering

Lane Group EBT WBL WBT NBL
Lane Configurations
Volume (vph) 900 40 1160 70
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 8
Detector Phases 4 8 8 2
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0
Total Split (s) 46.0 46.0 46.0 44.0
Total Split (%) 51.1% 51.1% 51.1% 48.9%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None Min
Act Effct Green (s) 19.9 19.9 19.9 7.6
Actuated g/C Ratio 0.55 0.55 0.55 0.21
v/c Ratio 0.53 0.27 0.62 0.28
Control Delay 5.9 9.3 6.9 14.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.9 9.3 6.9 14.4
LOS A A A B
Approach Delay 5.9 7.0 14.4
Approach LOS A A B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 36
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 6.8 Intersection LOS: A
Intersection Capacity Utilization 46.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     11: Pala Rd (SR-76) & Couser Canyon Rd
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PM Horizon Year + Project
11: Pala Rd (SR-76) & Couser Canyon Rd Queues

LOS Engineering

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 9 15 15 9
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00
Frt 0.988 0.970
Flt Protected 0.950 0.963
Satd. Flow (prot) 3497 0 1583 3539 1557 0
Flt Permitted 0.167 0.963
Satd. Flow (perm) 3497 0 278 3539 1557 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 14 20
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 470 11023 1081
Travel Time (s) 10.7 250.5 24.6
Volume (vph) 900 80 40 1160 70 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 947 84 42 1221 74 21
Lane Group Flow (vph) 1031 0 42 1221 95 0
v/c Ratio 0.53 0.27 0.62 0.28
Control Delay 5.9 9.3 6.9 14.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.9 9.3 6.9 14.4
Queue Length 50th (ft) 47 3 61 12
Queue Length 95th (ft) 99 19 127 50
Internal Link Dist (ft) 390 10943 1001
Turn Bay Length (ft)
Base Capacity (vph) 2559 203 2586 928
Starvation Cap Reductn 15 0 0 0
Spillback Cap Reductn 0 0 9 1
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.41 0.21 0.47 0.10

Intersection Summary
Area Type: Other

PM Horizon Year + Project
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00
Frt 0.99 1.00 1.00 0.97
Flt Protected 1.00 0.95 1.00 0.96
Satd. Flow (prot) 3496 1583 3539 1556
Flt Permitted 1.00 0.24 1.00 0.96
Satd. Flow (perm) 3496 401 3539 1556
Volume (vph) 900 80 40 1160 70 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 947 84 42 1221 74 21
RTOR Reduction (vph) 6 0 0 0 16 0
Lane Group Flow (vph) 1025 0 42 1221 79 0
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 8
Actuated Green, G (s) 19.9 19.9 19.9 7.5
Effective Green, g (s) 19.9 19.9 19.9 7.5
Actuated g/C Ratio 0.56 0.56 0.56 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1965 225 1989 330
v/s Ratio Prot 0.29 c0.34 c0.05
v/s Ratio Perm 0.10
v/c Ratio 0.52 0.19 0.61 0.24
Uniform Delay, d1 4.8 3.8 5.2 11.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.4 0.6 0.4
Delay (s) 5.1 4.2 5.7 12.0
Level of Service A A A B
Approach Delay (s) 5.1 5.7 12.0
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 5.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 35.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 46.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year + Project
12: Pala Mesa Dr & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 150 160 180 190 120 820 210 490
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 14.0 25.0 15.0 26.0 18.0 33.0 17.0 32.0
Total Split (%) 15.6% 27.8% 16.7% 28.9% 20.0% 36.7% 18.9% 35.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 10.0 21.0 11.0 22.0 11.5 28.9 13.0 30.4
Actuated g/C Ratio 0.11 0.23 0.12 0.24 0.13 0.32 0.14 0.34
v/c Ratio 0.90 0.84 0.98 0.97 0.62 0.95 0.97 0.52
Control Delay 87.2 45.8 101.5 64.9 50.4 47.3 91.8 25.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 87.2 45.8 101.5 64.9 50.4 47.3 91.8 25.3
LOS F D F E D D F C
Approach Delay 58.0 75.7 47.6 42.9
Approach LOS E E D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 89.9
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 53.7 Intersection LOS: D
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     12: Pala Mesa Dr & Old Hwy 395

PM Horizon Year + Project
12: Pala Mesa Dr & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 0 0 150 0 200 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.916 0.916 0.971 0.977
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1706 0 1583 1706 0 1583 3437 0 1583 3458 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1706 0 1583 1706 0 1583 3437 0 1583 3458 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 66 67 35 24
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 3628 1500 4464 5461
Travel Time (s) 82.5 34.1 101.5 124.1
Volume (vph) 150 160 200 180 190 240 120 820 200 210 490 90
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 168 211 189 200 253 126 863 211 221 516 95
Lane Group Flow (vph) 158 379 0 189 453 0 126 1074 0 221 611 0
v/c Ratio 0.90 0.84 0.98 0.97 0.62 0.95 0.97 0.52
Control Delay 87.2 45.8 101.5 64.9 50.4 47.3 91.8 25.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 87.2 45.8 101.5 64.9 50.4 47.3 91.8 25.3
Queue Length 50th (ft) 90 173 109 223 68 303 127 140
Queue Length 95th (ft) #206 #329 #242 #418 124 #440 #267 199
Internal Link Dist (ft) 3548 1420 4384 5381
Turn Bay Length (ft) 150 200
Base Capacity (vph) 176 449 193 468 240 1131 229 1186
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.84 0.98 0.97 0.53 0.95 0.97 0.52

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Horizon Year + Project
12: Pala Mesa Dr & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.92 1.00 0.92 1.00 0.97 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1707 1583 1707 1583 3435 1583 3457
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1707 1583 1707 1583 3435 1583 3457
Volume (vph) 150 160 200 180 190 240 120 820 200 210 490 90
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 168 211 189 200 253 126 863 211 221 516 95
RTOR Reduction (vph) 0 51 0 0 51 0 0 24 0 0 16 0
Lane Group Flow (vph) 158 328 0 189 402 0 126 1050 0 221 595 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 10.0 21.0 11.0 22.0 11.5 28.9 13.0 30.4
Effective Green, g (s) 10.0 21.0 11.0 22.0 11.5 28.9 13.0 30.4
Actuated g/C Ratio 0.11 0.23 0.12 0.24 0.13 0.32 0.14 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 176 399 194 418 202 1104 229 1169
v/s Ratio Prot 0.10 0.19 c0.12 c0.24 0.08 c0.31 c0.14 0.17
v/s Ratio Perm
v/c Ratio 0.90 0.82 0.97 0.96 0.62 0.95 0.97 0.51
Uniform Delay, d1 39.4 32.7 39.3 33.5 37.1 29.8 38.2 23.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 39.7 12.9 56.7 34.2 5.9 16.7 49.2 0.4
Delay (s) 79.2 45.6 96.0 67.8 43.0 46.5 87.4 24.1
Level of Service E D F E D D F C
Approach Delay (s) 55.4 76.1 46.1 40.9
Approach LOS E E D D

Intersection Summary
HCM Average Control Delay 52.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 89.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year + Project
14: Stewart Canyon Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 20 30 120 20 70 720 470 700
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 10.0 20.0 18.0 28.0 8.0 21.0 31.0 44.0
Total Split (%) 11.1% 22.2% 20.0% 31.1% 8.9% 23.3% 34.4% 48.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 5.8 7.3 10.8 15.9 4.1 17.2 27.4 40.5
Actuated g/C Ratio 0.07 0.10 0.14 0.21 0.05 0.23 0.36 0.53
v/c Ratio 0.19 0.37 0.58 0.63 0.88 0.99 0.87 0.45
Control Delay 41.1 23.7 43.0 9.2 112.6 62.8 44.0 13.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.1 23.7 43.0 9.2 112.6 62.8 44.0 13.1
LOS D C D A F E D B
Approach Delay 27.5 17.3 67.1 24.6
Approach LOS C B E C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 76.3
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 36.4 Intersection LOS: D
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     14: Stewart Canyon Rd & Old Hwy 395
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PM Horizon Year + Project
14: Stewart Canyon Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 200 0 100 0 100 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.915 0.858 0.994 0.983
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1704 0 1583 1598 0 1583 3518 0 1583 3479 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1704 0 1583 1598 0 1583 3518 0 1583 3479 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 42 379 4 20
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1302 7424 5461 3410
Travel Time (s) 29.6 168.7 124.1 77.5
Volume (vph) 20 30 40 120 20 360 70 720 30 470 700 90
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 32 42 126 21 379 74 758 32 495 737 95
Lane Group Flow (vph) 21 74 0 126 400 0 74 790 0 495 832 0
v/c Ratio 0.19 0.37 0.58 0.63 0.88 0.99 0.87 0.45
Control Delay 41.1 23.7 43.0 9.2 112.6 62.8 44.0 13.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.1 23.7 43.0 9.2 112.6 62.8 44.0 13.1
Queue Length 50th (ft) 10 15 58 7 37 ~221 227 125
Queue Length 95th (ft) 33 54 115 88 #125 #373 #457 201
Internal Link Dist (ft) 1222 7344 5381 3330
Turn Bay Length (ft) 200 100 100
Base Capacity (vph) 116 357 273 729 84 797 567 1857
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.21 0.46 0.55 0.88 0.99 0.87 0.45

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Horizon Year + Project
14: Stewart Canyon Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.91 1.00 0.86 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1704 1583 1598 1583 3518 1583 3479
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1704 1583 1598 1583 3518 1583 3479
Volume (vph) 20 30 40 120 20 360 70 720 30 470 700 90
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 32 42 126 21 379 74 758 32 495 737 95
RTOR Reduction (vph) 0 37 0 0 302 0 0 3 0 0 10 0
Lane Group Flow (vph) 21 37 0 126 98 0 74 787 0 495 822 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 2.2 8.9 9.2 15.9 4.1 17.3 27.3 40.5
Effective Green, g (s) 2.2 8.9 9.2 15.9 4.1 17.3 27.3 40.5
Actuated g/C Ratio 0.03 0.11 0.12 0.20 0.05 0.22 0.35 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 44 193 185 323 82 773 549 1790
v/s Ratio Prot 0.01 0.02 c0.08 c0.06 0.05 c0.22 c0.31 0.24
v/s Ratio Perm
v/c Ratio 0.48 0.19 0.68 0.30 0.90 1.02 0.90 0.46
Uniform Delay, d1 37.7 31.6 33.3 26.7 37.1 30.7 24.4 12.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.9 0.5 9.9 0.5 67.3 36.9 18.0 0.2
Delay (s) 45.6 32.1 43.2 27.2 104.4 67.6 42.4 12.3
Level of Service D C D C F E D B
Approach Delay (s) 35.1 31.0 70.8 23.5
Approach LOS D C E C

Intersection Summary
HCM Average Control Delay 39.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 78.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year + Project
15: Reche Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 300 260 880 340 220 400
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 30.0 30.0 79.0 100.0 21.0 21.0
Total Split (%) 23.1% 23.1% 60.8% 76.9% 16.2% 16.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None Min Min Min
Act Effct Green (s) 26.0 26.0 75.1 93.1 14.0 14.0
Actuated g/C Ratio 0.20 0.20 0.59 0.73 0.11 0.11
v/c Ratio 0.98 0.54 0.99 0.14 0.59 0.85
Control Delay 94.7 9.3 53.9 5.2 60.3 25.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 94.7 9.3 53.9 5.2 60.3 25.6
LOS F A D A E C
Approach Delay 55.0 40.3 38.0
Approach LOS E D D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 127.1
Natural Cycle: 130
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 43.1 Intersection LOS: D
Intersection Capacity Utilization 89.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     15: Reche Rd & Old Hwy 395

PM Horizon Year + Project
15: Reche Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Storage Length (ft) 0 0 150 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 274 378
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2635 3410 4960
Travel Time (s) 59.9 77.5 112.7
Volume (vph) 300 260 880 340 220 400
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 316 274 926 358 232 421
Lane Group Flow (vph) 316 274 926 358 232 421
v/c Ratio 0.98 0.54 0.99 0.14 0.59 0.85
Control Delay 94.7 9.3 53.9 5.2 60.3 25.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 94.7 9.3 53.9 5.2 60.3 25.6
Queue Length 50th (ft) 262 0 723 40 97 33
Queue Length 95th (ft) #463 78 #1074 55 141 #198
Internal Link Dist (ft) 2555 3330 4880
Turn Bay Length (ft) 150
Base Capacity (vph) 324 508 935 2613 463 514
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.54 0.99 0.14 0.50 0.82

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Horizon Year + Project
15: Reche Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Volume (vph) 300 260 880 340 220 400
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 316 274 926 358 232 421
RTOR Reduction (vph) 0 218 0 0 0 336
Lane Group Flow (vph) 316 56 926 358 232 85
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 26.0 26.0 75.0 93.0 14.0 14.0
Effective Green, g (s) 26.0 26.0 75.0 93.0 14.0 14.0
Actuated g/C Ratio 0.20 0.20 0.59 0.73 0.11 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 324 290 935 2592 390 156
v/s Ratio Prot c0.20 c0.58 0.10 c0.07
v/s Ratio Perm 0.04 0.06
v/c Ratio 0.98 0.19 0.99 0.14 0.59 0.54
Uniform Delay, d1 50.2 41.8 25.6 5.1 53.8 53.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 42.9 0.3 27.0 0.0 2.4 3.8
Delay (s) 93.1 42.1 52.6 5.1 56.2 57.3
Level of Service F D D A E E
Approach Delay (s) 69.4 39.4 56.9
Approach LOS E D E

Intersection Summary
HCM Average Control Delay 50.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 127.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year + Project
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 390 850 130 320 1200 80
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 3
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0
Total Split (s) 50.0 0.0 18.0 50.0 52.0 52.0 24.0 26.0
Total Split (%) 41.7% 0.0% 15.0% 41.7% 43.3% 43.3% 20% 22%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Min Min None None
Act Effct Green (s) 46.0 119.7 13.7 63.7 48.0 48.0
Actuated g/C Ratio 0.38 1.00 0.11 0.53 0.40 0.40
v/c Ratio 0.68 0.63 0.64 0.45 1.03 0.11
Control Delay 38.7 1.7 65.2 19.6 68.2 23.2
Queue Delay 4.7 0.0 0.0 0.0 0.0 0.0
Total Delay 43.4 1.7 65.2 19.6 68.2 23.2
LOS D A E B E C
Approach Delay 14.8 32.7 65.4
Approach LOS B C E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 119.7
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 39.3 Intersection LOS: D
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395
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PM Horizon Year + Project
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 130 210 100
Storage Lanes 1 1 1 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 434 4960 1035
Travel Time (s) 9.9 112.7 23.5
Volume (vph) 390 850 130 320 1200 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 411 895 137 337 1263 84
Lane Group Flow (vph) 411 895 137 337 1263 84
v/c Ratio 0.68 0.63 0.64 0.45 1.03 0.11
Control Delay 38.7 1.7 65.2 19.6 68.2 23.2
Queue Delay 4.7 0.0 0.0 0.0 0.0 0.0
Total Delay 43.4 1.7 65.2 19.6 68.2 23.2
Queue Length 50th (ft) 252 23 103 154 ~538 40
Queue Length 95th (ft) m306 m0 #172 231 #673 75
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 608 1417 218 754 1232 747
Starvation Cap Reductn 132 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.63 0.63 0.45 1.03 0.11

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

PM Horizon Year + Project
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Volume (vph) 390 850 130 320 1200 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 411 895 137 337 1263 84
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 411 895 137 337 1263 84
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 3
Actuated Green, G (s) 46.0 119.7 13.7 59.7 48.0 48.0
Effective Green, g (s) 46.0 119.7 13.7 59.7 48.0 48.0
Actuated g/C Ratio 0.38 1.00 0.11 0.50 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 608 1417 213 754 1232 747
v/s Ratio Prot c0.26 0.07 0.17 c0.41 0.05
v/s Ratio Perm c0.63 0.07
v/c Ratio 0.68 0.63 0.64 0.45 1.03 0.11
Uniform Delay, d1 30.7 0.0 50.7 19.4 35.9 22.5
Progression Factor 1.14 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 1.0 6.5 0.4 32.2 0.1
Delay (s) 36.3 1.0 57.2 19.8 68.1 22.6
Level of Service D A E B E C
Approach Delay (s) 12.1 30.6 65.2
Approach LOS B C E

Intersection Summary
HCM Average Control Delay 37.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 119.7 Sum of lost time (s) 4.0
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year + Project
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 1270 250 90 510 20 730
Turn Type Perm Prot custom
Protected Phases 2 3 1 2 4 1 4 3
Permitted Phases 2 3 4
Detector Phases 2 3 2 3 1 2 4 1 4
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 70.0 70.0 24.0 52.0 26.0 50.0 18.0
Total Split (%) 58.3% 58.3% 20.0% 43.3% 21.7% 41.7% 15%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min None None
Act Effct Green (s) 65.7 65.7 20.0 48.0 22.0 46.0
Actuated g/C Ratio 0.55 0.55 0.17 0.40 0.18 0.38
v/c Ratio 0.69 0.29 0.36 0.72 0.13 0.98
Control Delay 7.7 0.3 48.8 36.9 42.2 45.7
Queue Delay 2.1 0.0 0.0 0.0 0.0 17.8
Total Delay 9.7 0.3 48.8 36.9 42.2 63.4
LOS A A D D D E
Approach Delay 8.2 38.7 62.3
Approach LOS A D E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 119.7
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 28.9 Intersection LOS: C
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps

PM Horizon Year + Project
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 285 0 0 0 0 200
Storage Lanes 0 1 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.976
Satd. Flow (prot) 0 3539 1417 1583 1863 0 0 0 0 0 1818 1417
Flt Permitted 0.950 0.976
Satd. Flow (perm) 0 3539 1417 1583 1863 0 0 0 0 0 1818 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 263 392
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 434 744 972 897
Travel Time (s) 9.9 16.9 22.1 20.4
Volume (vph) 0 1270 250 90 510 0 0 0 0 20 20 730
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1337 263 95 537 0 0 0 0 21 21 768
Lane Group Flow (vph) 0 1337 263 95 537 0 0 0 0 0 42 768
v/c Ratio 0.69 0.29 0.36 0.72 0.13 0.98
Control Delay 7.7 0.3 48.8 36.9 42.2 45.7
Queue Delay 2.1 0.0 0.0 0.0 0.0 17.8
Total Delay 9.7 0.3 48.8 36.9 42.2 63.4
Queue Length 50th (ft) 101 0 66 346 28 352
Queue Length 95th (ft) m107 m0 120 481 61 #646
Internal Link Dist (ft) 354 664 892 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 1950 899 265 747 334 786
Starvation Cap Reductn 443 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 50
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.89 0.29 0.36 0.72 0.13 1.04

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Horizon Year + Project
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 3539 1417 1583 1863 1817 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 3539 1417 1583 1863 1817 1417
Volume (vph) 0 1270 250 90 510 0 0 0 0 20 20 730
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1337 263 95 537 0 0 0 0 21 21 768
RTOR Reduction (vph) 0 0 119 0 0 0 0 0 0 0 0 241
Lane Group Flow (vph) 0 1337 144 95 537 0 0 0 0 0 42 527
Turn Type Perm Prot Split custom
Protected Phases 2 3 1 2 4 4 1 4
Permitted Phases 2 3 4
Actuated Green, G (s) 65.7 65.7 20.0 48.0 22.0 46.0
Effective Green, g (s) 65.7 65.7 20.0 48.0 22.0 46.0
Actuated g/C Ratio 0.55 0.55 0.17 0.40 0.18 0.38
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1942 778 264 747 334 545
v/s Ratio Prot c0.38 0.06 c0.29 0.02 c0.37
v/s Ratio Perm 0.10
v/c Ratio 0.69 0.19 0.36 0.72 0.13 0.97
Uniform Delay, d1 19.6 13.6 44.2 30.2 40.8 36.1
Progression Factor 0.34 0.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.0 0.8 3.3 0.2 29.9
Delay (s) 7.2 0.0 45.0 33.5 41.0 66.0
Level of Service A A D C D E
Approach Delay (s) 6.0 35.2 0.0 64.7
Approach LOS A D A E

Intersection Summary
HCM Average Control Delay 27.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 119.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year + Project
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 1000 290 230 20 180
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 33.0 68.0 35.0 22.0 22.0
Total Split (%) 36.7% 75.6% 38.9% 24.4% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 29.1 48.6 15.5 18.1 18.1
Actuated g/C Ratio 0.39 0.65 0.21 0.24 0.24
v/c Ratio 0.88 0.25 0.68 0.93 0.39
Control Delay 32.7 5.9 36.1 60.3 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 32.7 5.9 36.1 60.3 7.0
LOS C A D E A
Approach Delay 26.7 36.1 43.2
Approach LOS C D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 74.7
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 32.2 Intersection LOS: C
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps
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PM Horizon Year + Project
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 0 0 0 0 200 0 0
Storage Lanes 2 0 0 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.989 0.850
Flt Protected 0.950 0.955
Satd. Flow (prot) 3072 1863 0 0 1842 0 0 1779 1417 0 0 0
Flt Permitted 0.950 0.955
Satd. Flow (perm) 3072 1863 0 0 1842 0 0 1779 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 189
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 744 1271 1082 1005
Travel Time (s) 16.9 28.9 24.6 22.8
Volume (vph) 1000 290 0 0 230 20 360 20 180 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 305 0 0 242 21 379 21 189 0 0 0
Lane Group Flow (vph) 1053 305 0 0 263 0 0 400 189 0 0 0
v/c Ratio 0.88 0.25 0.68 0.93 0.39
Control Delay 32.7 5.9 36.1 60.3 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 32.7 5.9 36.1 60.3 7.0
Queue Length 50th (ft) 226 51 111 181 0
Queue Length 95th (ft) #398 81 183 #388 50
Internal Link Dist (ft) 664 1191 1002 925
Turn Bay Length (ft) 300 200
Base Capacity (vph) 1197 1325 638 430 486
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.88 0.23 0.41 0.93 0.39

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Horizon Year + Project
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 1843 1778 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 1843 1778 1417
Volume (vph) 1000 290 0 0 230 20 360 20 180 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 305 0 0 242 21 379 21 189 0 0 0
RTOR Reduction (vph) 0 0 0 0 4 0 0 0 143 0 0 0
Lane Group Flow (vph) 1053 305 0 0 259 0 0 400 46 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 29.1 48.6 15.5 18.1 18.1
Effective Green, g (s) 29.1 48.6 15.5 18.1 18.1
Actuated g/C Ratio 0.39 0.65 0.21 0.24 0.24
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1197 1212 382 431 343
v/s Ratio Prot c0.34 0.16 c0.14
v/s Ratio Perm 0.22 0.03
v/c Ratio 0.88 0.25 0.68 0.93 0.13
Uniform Delay, d1 21.2 5.5 27.3 27.7 22.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.6 0.1 4.7 26.0 0.2
Delay (s) 28.8 5.6 32.0 53.7 22.3
Level of Service C A C D C
Approach Delay (s) 23.6 32.0 43.6 0.0
Approach LOS C C D A

Intersection Summary
HCM Average Control Delay 29.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 74.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year + Project
22: Stewart Canyon Rd & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Yield Free Free
Grade 0% 0% 0%
Volume (veh/h) 20 490 350 30 30 100
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 516 368 32 32 105
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 853 84 137
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 853 84 137
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 91 47 75
cM capacity (veh/h) 246 975 1447

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 537 400 137
Volume Left 21 368 0
Volume Right 516 0 105
cSH 873 1447 1700
Volume to Capacity 0.61 0.25 0.08
Queue Length 95th (ft) 108 25 0
Control Delay (s) 15.5 7.8 0.0
Lane LOS C A
Approach Delay (s) 15.5 7.8 0.0
Approach LOS C

Intersection Summary
Average Delay 10.7
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15

PM Horizon Year + Project
23: Baltimore Oriole & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 20 260 30 60 310 300 80 400 50
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Detector Phases 4 4 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 22.0 22.0 24.0 24.0 15.0 31.0 31.0 13.0 29.0 29.0
Total Split (%) 24.4% 24.4% 26.7% 26.7% 16.7% 34.4% 34.4% 14.4% 32.2% 32.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min None Min Min
Act Effct Green (s) 7.4 7.4 13.1 13.1 8.3 30.1 30.1 8.2 29.9 29.9
Actuated g/C Ratio 0.11 0.11 0.20 0.20 0.12 0.48 0.48 0.12 0.47 0.47
v/c Ratio 0.18 0.20 0.56 0.54 0.32 0.37 0.38 0.44 0.48 0.08
Control Delay 32.9 22.8 30.0 26.2 33.2 18.0 4.1 36.5 20.3 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.9 22.8 30.0 26.2 33.2 18.0 4.1 36.5 20.3 6.7
LOS C C C C C B A D C A
Approach Delay 27.1 28.0 13.1 21.5
Approach LOS C C B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 63.2
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.56
Intersection Signal Delay: 19.6 Intersection LOS: B
Intersection Capacity Utilization 50.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     23: Baltimore Oriole & Horse Ranch Creek Rd
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PM Horizon Year + Project
23: Baltimore Oriole & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.925 0.958 0.850 0.850
Flt Protected 0.950 0.950 0.973 0.950 0.950
Satd. Flow (prot) 1583 1723 0 1504 1650 0 1583 1863 1417 1583 1863 1417
Flt Permitted 0.950 0.950 0.973 0.950 0.950
Satd. Flow (perm) 1583 1723 0 1504 1650 0 1583 1863 1417 1583 1863 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 21 20 316 53
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1047 1324 958 2343
Travel Time (s) 23.8 30.1 21.8 53.3
Volume (vph) 30 20 20 260 30 50 60 310 300 80 400 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 21 21 274 32 53 63 326 316 84 421 53
Lane Group Flow (vph) 32 42 0 170 189 0 63 326 316 84 421 53
v/c Ratio 0.18 0.20 0.56 0.54 0.32 0.37 0.38 0.44 0.48 0.08
Control Delay 32.9 22.8 30.0 26.2 33.2 18.0 4.1 36.5 20.3 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.9 22.8 30.0 26.2 33.2 18.0 4.1 36.5 20.3 6.7
Queue Length 50th (ft) 11 7 62 61 22 103 0 30 139 0
Queue Length 95th (ft) 41 39 140 141 66 213 54 86 #303 25
Internal Link Dist (ft) 967 1244 878 2263
Turn Bay Length (ft)
Base Capacity (vph) 389 439 457 515 268 1011 914 227 983 773
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.10 0.37 0.37 0.24 0.32 0.35 0.37 0.43 0.07

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Horizon Year + Project
23: Baltimore Oriole & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 1723 1504 1650 1583 1863 1417 1583 1863 1417
Flt Permitted 0.95 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 1723 1504 1650 1583 1863 1417 1583 1863 1417
Volume (vph) 30 20 20 260 30 50 60 310 300 80 400 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 21 21 274 32 53 63 326 316 84 421 53
RTOR Reduction (vph) 0 20 0 0 16 0 0 0 175 0 0 30
Lane Group Flow (vph) 32 22 0 170 173 0 63 326 141 84 421 23
Turn Type Split Split Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 4.1 4.1 11.8 11.8 4.9 29.4 29.4 4.7 29.2 29.2
Effective Green, g (s) 4.1 4.1 11.8 11.8 4.9 29.4 29.4 4.7 29.2 29.2
Actuated g/C Ratio 0.06 0.06 0.18 0.18 0.07 0.45 0.45 0.07 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 98 107 269 295 118 830 631 113 824 627
v/s Ratio Prot c0.02 0.01 c0.11 0.10 0.04 0.18 c0.05 c0.23
v/s Ratio Perm 0.10 0.02
v/c Ratio 0.33 0.21 0.63 0.59 0.53 0.39 0.22 0.74 0.51 0.04
Uniform Delay, d1 29.6 29.4 25.1 24.9 29.4 12.3 11.3 30.1 13.3 10.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 1.0 4.8 2.9 4.6 0.3 0.2 22.9 0.5 0.0
Delay (s) 31.6 30.4 29.9 27.8 34.0 12.6 11.4 53.0 13.8 10.5
Level of Service C C C C C B B D B B
Approach Delay (s) 30.9 28.8 14.0 19.4
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 19.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 66.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 50.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year + Project
24: Longspur Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 20 50 310 50 140 600 60 560
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 21.0 21.0 23.0 23.0 20.0 34.0 12.0 26.0
Total Split (%) 23.3% 23.3% 25.6% 25.6% 22.2% 37.8% 13.3% 28.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Max None Max
Act Effct Green (s) 8.4 8.4 14.0 14.0 11.5 34.7 7.2 28.3
Actuated g/C Ratio 0.11 0.11 0.19 0.19 0.15 0.47 0.09 0.39
v/c Ratio 0.12 0.51 0.71 0.69 0.61 0.58 0.43 0.48
Control Delay 33.5 24.5 43.0 38.3 41.9 18.0 44.7 23.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.5 24.5 43.0 38.3 41.9 18.0 44.7 23.3
LOS C C D D D B D C
Approach Delay 25.8 40.5 21.2 25.2
Approach LOS C D C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 73.3
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 26.2 Intersection LOS: C
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     24: Longspur Rd & Horse Ranch Creek Rd

PM Horizon Year + Project
24: Longspur Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.913 0.965 0.950 0.986
Flt Protected 0.950 0.950 0.974 0.950 0.950
Satd. Flow (prot) 1583 1701 0 1504 1663 0 1583 3362 0 1583 3490 0
Flt Permitted 0.950 0.950 0.974 0.950 0.950
Satd. Flow (perm) 1583 1701 0 1504 1663 0 1583 3362 0 1583 3490 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 69 15 104 12
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1010 908 1206 958
Travel Time (s) 23.0 20.6 27.4 21.8
Volume (vph) 20 50 70 310 50 50 140 600 300 60 560 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 53 74 326 53 53 147 632 316 63 589 63
Lane Group Flow (vph) 21 127 0 204 228 0 147 948 0 63 652 0
v/c Ratio 0.12 0.51 0.71 0.69 0.61 0.58 0.43 0.48
Control Delay 33.5 24.5 43.0 38.3 41.9 18.0 44.7 23.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.5 24.5 43.0 38.3 41.9 18.0 44.7 23.3
Queue Length 50th (ft) 9 27 96 101 67 176 29 132
Queue Length 95th (ft) 31 79 182 188 131 286 72 228
Internal Link Dist (ft) 930 828 1126 878
Turn Bay Length (ft)
Base Capacity (vph) 324 402 370 420 320 1647 163 1354
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.32 0.55 0.54 0.46 0.58 0.39 0.48

Intersection Summary
Area Type: Other
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PM Horizon Year + Project
24: Longspur Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.91 1.00 0.97 1.00 0.95 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.97 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1700 1504 1663 1583 3362 1583 3488
Flt Permitted 0.95 1.00 0.95 0.97 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1700 1504 1663 1583 3362 1583 3488
Volume (vph) 20 50 70 310 50 50 140 600 300 60 560 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 53 74 326 53 53 147 632 316 63 589 63
RTOR Reduction (vph) 0 63 0 0 12 0 0 56 0 0 7 0
Lane Group Flow (vph) 21 64 0 204 216 0 147 892 0 63 645 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 6.9 6.9 14.0 14.0 9.8 34.7 4.3 29.2
Effective Green, g (s) 6.9 6.9 14.0 14.0 9.8 34.7 4.3 29.2
Actuated g/C Ratio 0.09 0.09 0.18 0.18 0.13 0.46 0.06 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 144 155 277 307 204 1537 90 1342
v/s Ratio Prot 0.01 c0.04 c0.14 0.13 c0.09 c0.27 0.04 0.18
v/s Ratio Perm
v/c Ratio 0.15 0.41 0.74 0.70 0.72 0.58 0.70 0.48
Uniform Delay, d1 31.8 32.6 29.2 29.0 31.7 15.2 35.2 17.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.8 9.8 7.1 11.8 1.6 21.1 1.2
Delay (s) 32.3 34.4 39.0 36.1 43.6 16.8 56.3 18.9
Level of Service C C D D D B E B
Approach Delay (s) 34.1 37.5 20.4 22.2
Approach LOS C D C C

Intersection Summary
HCM Average Control Delay 24.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 75.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year + Project
25: Harvest Glen Ln & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 10 40 330 40 50 920 140 780
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 11.0 38.0 12.0 39.0
Total Split (%) 22.2% 22.2% 22.2% 22.2% 12.2% 42.2% 13.3% 43.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 7.5 7.5 14.9 14.9 6.7 34.3 8.1 40.2
Actuated g/C Ratio 0.09 0.09 0.19 0.19 0.08 0.44 0.10 0.51
v/c Ratio 0.07 0.34 0.81 0.79 0.42 0.89 0.91 0.46
Control Delay 34.4 30.4 54.5 46.1 47.0 29.6 89.8 16.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 30.4 54.5 46.1 47.0 29.6 89.8 16.0
LOS C C D D D C F B
Approach Delay 31.0 50.0 30.2 27.1
Approach LOS C D C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 78.7
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 32.5 Intersection LOS: C
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     25: Harvest Glen Ln & Horse Ranch Creek Rd
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PM Horizon Year + Project
25: Harvest Glen Ln & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.950 0.940 0.958 0.998
Flt Protected 0.950 0.950 0.978 0.950 0.950
Satd. Flow (prot) 1583 1770 0 1504 1627 0 1583 3391 0 1583 3532 0
Flt Permitted 0.950 0.950 0.978 0.950 0.950
Satd. Flow (perm) 1583 1770 0 1504 1627 0 1583 3391 0 1583 3532 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 21 32 74 2
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1058 1173 1033 1206
Travel Time (s) 24.0 26.7 23.5 27.4
Volume (vph) 10 40 20 330 40 100 50 920 360 140 780 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 42 21 347 42 105 53 968 379 147 821 11
Lane Group Flow (vph) 11 63 0 230 264 0 53 1347 0 147 832 0
v/c Ratio 0.07 0.34 0.81 0.79 0.42 0.89 0.91 0.46
Control Delay 34.4 30.4 54.5 46.1 47.0 29.6 89.8 16.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 30.4 54.5 46.1 47.0 29.6 89.8 16.0
Queue Length 50th (ft) 5 20 117 118 26 316 76 160
Queue Length 95th (ft) 20 56 #249 #252 63 #496 #195 230
Internal Link Dist (ft) 978 1093 953 1126
Turn Bay Length (ft)
Base Capacity (vph) 284 336 303 354 134 1521 162 1803
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.19 0.76 0.75 0.40 0.89 0.91 0.46

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Horizon Year + Project
25: Harvest Glen Ln & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.95 1.00 0.94 1.00 0.96 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1770 1504 1628 1583 3390 1583 3532
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1770 1504 1628 1583 3390 1583 3532
Volume (vph) 10 40 20 330 40 100 50 920 360 140 780 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 42 21 347 42 105 53 968 379 147 821 11
RTOR Reduction (vph) 0 19 0 0 26 0 0 41 0 0 1 0
Lane Group Flow (vph) 11 44 0 230 238 0 53 1306 0 147 831 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 6.2 6.2 14.9 14.9 4.0 36.1 8.1 40.2
Effective Green, g (s) 6.2 6.2 14.9 14.9 4.0 36.1 8.1 40.2
Actuated g/C Ratio 0.08 0.08 0.18 0.18 0.05 0.44 0.10 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 121 135 276 298 78 1505 158 1746
v/s Ratio Prot 0.01 c0.02 c0.15 0.15 0.03 c0.39 c0.09 0.24
v/s Ratio Perm
v/c Ratio 0.09 0.32 0.83 0.80 0.68 0.87 0.93 0.48
Uniform Delay, d1 34.9 35.6 32.0 31.8 38.0 20.4 36.3 13.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 1.4 19.0 13.8 21.0 5.6 51.3 0.2
Delay (s) 35.3 37.0 51.0 45.6 59.0 26.0 87.6 13.8
Level of Service D D D D E C F B
Approach Delay (s) 36.7 48.1 27.3 24.9
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 30.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 81.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year + Project
26: Pardee South Loop & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 50 0 130 0 90 1200 160 890
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Detector Phases 4 4 8 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 23.0 23.0 13.0 36.0 11.0 34.0
Total Split (%) 22.2% 22.2% 25.6% 25.6% 14.4% 40.0% 12.2% 37.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 8.0 8.0 10.2 10.2 8.3 38.3 7.1 39.8
Actuated g/C Ratio 0.10 0.10 0.14 0.14 0.11 0.52 0.10 0.54
v/c Ratio 0.32 0.07 0.49 0.43 0.55 0.84 1.10 0.54
Control Delay 36.5 0.3 37.2 16.4 44.0 24.6 138.0 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.5 0.3 37.2 16.4 44.0 24.6 138.0 17.2
LOS D A D B D C F B
Approach Delay 22.9 25.8 25.8 34.1
Approach LOS C C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 73.5
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.10
Intersection Signal Delay: 28.9 Intersection LOS: C
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     26: Pardee South Loop & Horse Ranch Creek Rd

PM Horizon Year + Project
26: Pardee South Loop & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.896 0.975 0.986
Flt Protected 0.950 0.950 0.985 0.950 0.950
Satd. Flow (prot) 1583 1583 0 1504 1562 0 1583 3451 0 1583 3490 0
Flt Permitted 0.950 0.950 0.985 0.950 0.950
Satd. Flow (perm) 1583 1583 0 1504 1562 0 1583 3451 0 1583 3490 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 310 84 29 13
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 869 1419 1340 1033
Travel Time (s) 19.8 32.3 30.5 23.5
Volume (vph) 50 0 30 130 0 80 90 1200 240 160 890 90
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 0 32 137 0 84 95 1263 253 168 937 95
Lane Group Flow (vph) 53 32 0 100 121 0 95 1516 0 168 1032 0
v/c Ratio 0.32 0.07 0.49 0.43 0.55 0.84 1.10 0.54
Control Delay 36.5 0.3 37.2 16.4 44.0 24.6 138.0 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.5 0.3 37.2 16.4 44.0 24.6 138.0 17.2
Queue Length 50th (ft) 23 0 44 15 41 337 ~88 194
Queue Length 95th (ft) 58 0 94 64 #101 #599 #227 316
Internal Link Dist (ft) 789 1339 1260 953
Turn Bay Length (ft)
Base Capacity (vph) 298 550 343 422 190 1814 153 1898
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.06 0.29 0.29 0.50 0.84 1.10 0.54

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Horizon Year + Project
26: Pardee South Loop & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.90 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1583 1504 1561 1583 3451 1583 3490
Flt Permitted 0.95 1.00 0.95 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1583 1504 1561 1583 3451 1583 3490
Volume (vph) 50 0 30 130 0 80 90 1200 240 160 890 90
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 0 32 137 0 84 95 1263 253 168 937 95
RTOR Reduction (vph) 0 30 0 0 74 0 0 14 0 0 6 0
Lane Group Flow (vph) 53 2 0 100 47 0 95 1502 0 168 1026 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 5.4 5.4 9.0 9.0 7.1 39.1 7.1 39.1
Effective Green, g (s) 5.4 5.4 9.0 9.0 7.1 39.1 7.1 39.1
Actuated g/C Ratio 0.07 0.07 0.12 0.12 0.09 0.51 0.09 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 112 112 177 183 147 1762 147 1781
v/s Ratio Prot c0.03 0.00 c0.07 0.03 0.06 c0.44 c0.11 0.29
v/s Ratio Perm
v/c Ratio 0.47 0.02 0.56 0.26 0.65 0.85 1.14 0.58
Uniform Delay, d1 34.2 33.1 31.9 30.8 33.5 16.2 34.8 13.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.1 4.1 0.7 9.4 4.2 117.8 0.5
Delay (s) 37.4 33.2 36.0 31.5 42.9 20.5 152.5 13.5
Level of Service D C D C D C F B
Approach Delay (s) 35.8 33.6 21.8 32.9
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 27.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 76.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year + Project
27: School/Park Access & Horse Ranch Creek Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 70 1440 50 0 1050
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 74 1516 53 0 1105
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2095 784 1568
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2095 784 1568
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 78 100
cM capacity (veh/h) 45 336 417

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 74 1011 558 553 553
Volume Left 0 0 0 0 0
Volume Right 74 0 53 0 0
cSH 336 1700 1700 1700 1700
Volume to Capacity 0.22 0.59 0.33 0.33 0.33
Queue Length 95th (ft) 21 0 0 0 0
Control Delay (s) 18.7 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 18.7 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15
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PM Horizon Year + Project
28: Connector Rd & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBU SBT
Lane Configurations
Volume (vph) 670 20 20 810 50 520
Turn Type Perm Prot Prot
Protected Phases 4 5 2 1 6
Permitted Phases 4
Detector Phases 4 4 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 28.0 28.0 17.0 46.0 16.0 45.0
Total Split (%) 31.1% 31.1% 18.9% 51.1% 17.8% 50.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None Min None Min
Act Effct Green (s) 18.2 18.2 7.0 19.9 7.8 24.3
Actuated g/C Ratio 0.34 0.34 0.11 0.37 0.14 0.45
v/c Ratio 0.68 0.04 0.12 0.65 0.25 0.65
Control Delay 21.8 9.0 34.3 18.1 30.9 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.8 9.0 34.3 18.1 30.9 9.6
LOS C A C B C A
Approach Delay 21.5 18.5 10.6
Approach LOS C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 53.8
Natural Cycle: 50
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 16.0 Intersection LOS: B
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     28: Connector Rd & Horse Ranch Creek Rd

PM Horizon Year + Project
28: Connector Rd & Horse Ranch Creek Rd Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 9
Lane Util. Factor 0.97 1.00 1.00 0.95 1.00 0.95 0.95
Frt 0.850 0.926
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 3072 1417 1583 3539 1583 3277 0
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 3072 1417 1583 3539 1583 3277 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 21 362
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2875 1509 1400
Travel Time (s) 65.3 34.3 31.8
Volume (vph) 670 20 20 810 50 520 510
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 705 21 21 853 53 547 537
Lane Group Flow (vph) 705 21 21 853 53 1084 0
v/c Ratio 0.68 0.04 0.12 0.65 0.25 0.65
Control Delay 21.8 9.0 34.3 18.1 30.9 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.8 9.0 34.3 18.1 30.9 9.6
Queue Length 50th (ft) 112 0 7 138 18 76
Queue Length 95th (ft) 225 16 31 226 57 206
Internal Link Dist (ft) 2795 1429 1320
Turn Bay Length (ft)
Base Capacity (vph) 1314 618 328 2024 326 2119
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.54 0.03 0.06 0.42 0.16 0.51

Intersection Summary
Area Type: Other
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PM Horizon Year + Project
28: Connector Rd & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBU SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3072 1417 1583 3539 1583 3276
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3072 1417 1583 3539 1583 3276
Volume (vph) 670 20 20 810 50 520 510
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 705 21 21 853 53 547 537
RTOR Reduction (vph) 0 14 0 0 0 204 0
Lane Group Flow (vph) 705 7 21 853 53 880 0
Turn Type Perm Prot Prot
Protected Phases 4 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 18.2 18.2 1.1 21.2 4.2 24.3
Effective Green, g (s) 18.2 18.2 1.1 21.2 4.2 24.3
Actuated g/C Ratio 0.33 0.33 0.02 0.38 0.08 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1006 464 31 1349 120 1432
v/s Ratio Prot c0.23 0.01 0.24 c0.03 c0.27
v/s Ratio Perm 0.00
v/c Ratio 0.70 0.01 0.68 0.63 0.44 0.61
Uniform Delay, d1 16.3 12.6 27.1 14.0 24.6 12.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.0 45.6 1.0 2.6 0.8
Delay (s) 18.5 12.7 72.7 15.0 27.2 12.8
Level of Service B B E B C B
Approach Delay (s) 18.4 16.4 13.5
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 55.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

PM Horizon Year + Project
29: Connector Rd & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 90 480 310 40 270 300 210 380 70 280 480
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 4 3 8 8 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0
Total Split (s) 12.0 27.0 27.0 13.0 28.0 28.0 21.0 30.0 30.0 20.0 29.0
Total Split (%) 13.3% 30.0% 30.0% 14.4% 31.1% 31.1% 23.3% 33.3% 33.3% 22.2% 32.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min None Min
Act Effct Green (s) 7.6 24.0 24.0 7.5 21.7 21.7 14.8 23.9 23.9 16.2 25.3
Actuated g/C Ratio 0.09 0.29 0.29 0.09 0.26 0.26 0.18 0.29 0.29 0.19 0.30
v/c Ratio 0.67 0.99 0.53 0.31 0.58 0.52 0.79 0.75 0.16 0.96 0.93
Control Delay 62.8 71.3 6.8 44.2 33.7 6.8 54.4 37.7 7.2 79.6 56.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.8 71.3 6.8 44.2 33.7 6.8 54.4 37.7 7.2 79.6 56.2
LOS E E A D C A D D A E E
Approach Delay 47.7 21.2 39.8 64.6
Approach LOS D C D E

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 83.1
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 44.9 Intersection LOS: D
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     29: Connector Rd & Pankey Rd
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PM Horizon Year + Project
29: Connector Rd & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.994
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1852 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1852 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 326 316 74 2
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1256 2875 1488 1443
Travel Time (s) 28.5 65.3 33.8 32.8
Volume (vph) 90 480 310 40 270 300 210 380 70 280 480 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 95 505 326 42 284 316 221 400 74 295 505 21
Lane Group Flow (vph) 95 505 326 42 284 316 221 400 74 295 526 0
v/c Ratio 0.67 0.99 0.53 0.31 0.58 0.52 0.79 0.75 0.16 0.96 0.93
Control Delay 62.8 71.3 6.8 44.2 33.7 6.8 54.4 37.7 7.2 79.6 56.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.8 71.3 6.8 44.2 33.7 6.8 54.4 37.7 7.2 79.6 56.2
Queue Length 50th (ft) 52 ~341 0 23 140 0 117 201 0 ~179 ~296
Queue Length 95th (ft) #126 #552 71 54 221 63 #225 #319 31 #342 #519
Internal Link Dist (ft) 1176 2795 1408 1363
Turn Bay Length (ft)
Base Capacity (vph) 149 510 620 161 528 628 317 571 485 308 564
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.99 0.53 0.26 0.54 0.50 0.70 0.70 0.15 0.96 0.93

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Horizon Year + Project
29: Connector Rd & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1852
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1770 1346 1583 1863 1417 1583 1863 1417 1583 1852
Volume (vph) 90 480 310 40 270 300 210 380 70 280 480 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 95 505 326 42 284 316 221 400 74 295 505 21
RTOR Reduction (vph) 0 0 234 0 0 232 0 0 53 0 1 0
Lane Group Flow (vph) 95 505 92 42 284 84 221 400 21 295 525 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 6.2 24.0 24.0 4.8 22.6 22.6 14.8 23.9 23.9 16.2 25.3
Effective Green, g (s) 6.2 24.0 24.0 4.8 22.6 22.6 14.8 23.9 23.9 16.2 25.3
Actuated g/C Ratio 0.07 0.28 0.28 0.06 0.27 0.27 0.17 0.28 0.28 0.19 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 116 500 380 89 496 377 276 524 399 302 552
v/s Ratio Prot c0.06 c0.29 0.03 0.15 0.14 0.21 c0.19 c0.28
v/s Ratio Perm 0.07 0.06 0.01
v/c Ratio 0.82 1.01 0.24 0.47 0.57 0.22 0.80 0.76 0.05 0.98 0.95
Uniform Delay, d1 38.8 30.5 23.4 38.8 27.0 24.3 33.6 27.9 22.2 34.2 29.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 34.4 42.8 0.3 3.9 1.6 0.3 15.2 6.5 0.1 45.0 26.3
Delay (s) 73.2 73.2 23.8 42.7 28.6 24.6 48.9 34.4 22.3 79.2 55.5
Level of Service E E C D C C D C C E E
Approach Delay (s) 55.8 27.5 37.7 64.0
Approach LOS E C D E

Intersection Summary
HCM Average Control Delay 48.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 84.9 Sum of lost time (s) 8.0
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Horizon Year + Project
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 1000 1800 1400 250 300 550
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 45.0 99.0 54.0 54.0 21.0 45.0
Total Split (%) 37.5% 82.5% 45.0% 45.0% 17.5% 37.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 41.0 95.0 50.0 50.0 17.0 62.0
Actuated g/C Ratio 0.34 0.79 0.42 0.42 0.14 0.52
v/c Ratio 1.00 0.47 1.00 0.36 0.73 0.45
Control Delay 68.2 4.6 58.6 6.0 59.9 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.2 4.6 58.6 6.0 59.9 19.7
LOS E A E A E B
Approach Delay 27.3 50.6 33.9
Approach LOS C D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 35.6 Intersection LOS: D
Intersection Capacity Utilization 90.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd

PM Horizon Year + Project
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 500 300 500 0
Storage Lanes 2 1 2 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Right Turn on Red Yes No
Satd. Flow (RTOR) 227
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 565 451 1333
Travel Time (s) 12.8 10.3 30.3
Volume (vph) 1000 1800 1400 250 300 550
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 1895 1474 263 316 579
Lane Group Flow (vph) 1053 1895 1474 263 316 579
v/c Ratio 1.00 0.47 1.00 0.36 0.73 0.45
Control Delay 68.2 4.6 58.6 6.0 59.9 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.2 4.6 58.6 6.0 59.9 19.7
Queue Length 50th (ft) ~421 146 591 16 122 154
Queue Length 95th (ft) #570 167 #764 72 172 206
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 1050 4026 1475 723 435 1288
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.00 0.47 1.00 0.36 0.73 0.45

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Horizon Year + Project
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Volume (vph) 1000 1800 1400 250 300 550
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 1895 1474 263 316 579
RTOR Reduction (vph) 0 0 0 132 0 0
Lane Group Flow (vph) 1053 1895 1474 131 316 579
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 41.0 95.0 50.0 50.0 17.0 58.0
Effective Green, g (s) 41.0 95.0 50.0 50.0 17.0 58.0
Actuated g/C Ratio 0.34 0.79 0.42 0.42 0.14 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1050 4026 1475 590 435 1288
v/s Ratio Prot c0.34 0.37 c0.42 c0.10 0.15
v/s Ratio Perm 0.09 0.08
v/c Ratio 1.00 0.47 1.00 0.22 0.73 0.45
Uniform Delay, d1 39.5 4.2 35.0 22.5 49.3 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.5 0.1 23.1 0.2 10.2 0.3
Delay (s) 68.0 4.2 58.1 22.7 59.4 20.7
Level of Service E A E C E C
Approach Delay (s) 27.0 52.7 34.4
Approach LOS C D C

Intersection Summary
HCM Average Control Delay 36.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 90.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Appendix V 
 
Reservation Transportation Authority SR-76 East Corridor Study - Excerpts 
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Appendix W 
 
Trails Graphic 
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Campus Park & Meadowood Internal Capture Rate Letter - Attachments Page 50
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Appendix X 
 
Modification to a Roadway Standard: Driveway Spacing 
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Appendix Y 
 
Intersection LOS Calculations With Mitigation 
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AM Existing + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBT WBR NBT NBR ø5
Lane Configurations
Volume (vph) 277 405 324 112 0 234
Turn Type custom Perm Perm
Protected Phases 4 4 5 8 2 5
Permitted Phases 4 8 2
Detector Phases 4 4 5 8 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 53.0 100.0 53.0 53.0 47.0 47.0 47.0
Total Split (%) 53.0%100.0% 53.0% 53.0% 47.0% 47.0% 47%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Min C-Min None
Act Effct Green (s) 42.0 100.0 42.0 42.0 50.0 50.0
Actuated g/C Ratio 0.42 1.00 0.42 0.42 0.50 0.50
v/c Ratio 0.37 0.30 0.44 0.19 0.16 0.30
Control Delay 9.6 0.4 20.8 6.4 17.9 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.6 0.4 20.8 6.4 17.9 3.6
LOS A A C A B A
Approach Delay 4.1 17.1 8.8
Approach LOS A B A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 56 (56%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.44
Intersection Signal Delay: 9.1 Intersection LOS: A
Intersection Capacity Utilization 37.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

AM Existing + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBT EBR WBT WBR NBT NBR
Lane Group Flow (vph) 292 426 341 118 141 246
v/c Ratio 0.37 0.30 0.44 0.19 0.16 0.30
Control Delay 9.6 0.4 20.8 6.4 17.9 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.6 0.4 20.8 6.4 17.9 3.6
Queue Length 50th (ft) 39 0 133 15 53 0
Queue Length 95th (ft) m97 m0 185 42 100 47
Internal Link Dist (ft) 1191 2152 911
Turn Bay Length (ft) 50 800
Base Capacity (vph) 936 1403 936 749 907 847
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.30 0.36 0.16 0.16 0.29

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Existing + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1863 1417 1863 1417 1770 1417
Flt Permitted 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1863 1417 1863 1417 1770 1417
Volume (vph) 0 277 405 0 324 112 134 0 234 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 292 426 0 341 118 141 0 246 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 42 0 0 123 0 0 0
Lane Group Flow (vph) 0 292 426 0 341 76 0 141 123 0 0 0
Turn Type custom Perm Perm Perm
Protected Phases 4 4 5 8 2
Permitted Phases 4 8 2 2
Actuated Green, G (s) 42.0 100.0 42.0 42.0 50.0 50.0
Effective Green, g (s) 42.0 100.0 42.0 42.0 50.0 50.0
Actuated g/C Ratio 0.42 1.00 0.42 0.42 0.50 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 782 1417 782 595 885 709
v/s Ratio Prot 0.16 c0.30 c0.18
v/s Ratio Perm 0.05 0.08 0.09
v/c Ratio 0.37 0.30 0.44 0.13 0.16 0.17
Uniform Delay, d1 19.9 0.0 20.6 17.8 13.6 13.7
Progression Factor 0.47 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.4 0.1 0.4 0.5
Delay (s) 9.6 0.1 21.0 17.9 14.0 14.2
Level of Service A A C B B B
Approach Delay (s) 3.9 20.2 14.1 0.0
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 37.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBT WBR NBT NBR ø5
Lane Configurations
Volume (vph) 348 594 550 133 4 329
Turn Type custom Perm Perm
Protected Phases 4 4 5 8 2 5
Permitted Phases 8 2
Detector Phases 4 4 5 8 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 56.0 100.0 56.0 56.0 44.0 44.0 44.0
Total Split (%) 56.0%100.0% 56.0% 56.0% 44.0% 44.0% 44%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Min C-Min Min
Act Effct Green (s) 34.6 100.0 34.6 34.6 57.4 57.4
Actuated g/C Ratio 0.35 1.00 0.35 0.35 0.57 0.57
v/c Ratio 0.57 0.44 0.90 0.27 0.40 0.36
Control Delay 36.6 0.5 47.7 13.6 15.1 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.6 0.5 47.7 13.6 15.1 2.8
LOS D A D B B A
Approach Delay 13.8 41.0 9.4
Approach LOS B D A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 20.4 Intersection LOS: C
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

PM Existing + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 0 1 0 1 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.953
Satd. Flow (prot) 0 1863 1417 0 1863 1417 0 1775 1417 0 0 0
Flt Permitted 0.953
Satd. Flow (perm) 0 1863 1417 0 1863 1417 0 1775 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 54 346
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 0 348 594 0 550 133 380 4 329 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 366 625 0 579 140 400 4 346 0 0 0
Lane Group Flow (vph) 0 366 625 0 579 140 0 404 346 0 0 0
v/c Ratio 0.57 0.44 0.90 0.27 0.40 0.36
Control Delay 36.6 0.5 47.7 13.6 15.1 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.6 0.5 47.7 13.6 15.1 2.8
Queue Length 50th (ft) 210 0 348 38 132 0
Queue Length 95th (ft) m0 m0 406 68 259 48
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 50 800
Base Capacity (vph) 969 1417 969 763 1018 960
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.44 0.60 0.18 0.40 0.36

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Existing + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1863 1417 1863 1417 1775 1417
Flt Permitted 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1863 1417 1863 1417 1775 1417
Volume (vph) 0 348 594 0 550 133 380 4 329 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 366 625 0 579 140 400 4 346 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 35 0 0 147 0 0 0
Lane Group Flow (vph) 0 366 625 0 579 105 0 404 199 0 0 0
Turn Type custom Perm Perm Perm
Protected Phases 4 4 5 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 34.6 100.0 34.6 34.6 57.4 57.4
Effective Green, g (s) 34.6 100.0 34.6 34.6 57.4 57.4
Actuated g/C Ratio 0.35 1.00 0.35 0.35 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 645 1417 645 490 1019 813
v/s Ratio Prot 0.20 c0.44 c0.31
v/s Ratio Perm 0.07 0.23 0.14
v/c Ratio 0.57 0.44 0.90 0.21 0.40 0.24
Uniform Delay, d1 26.6 0.0 31.0 23.1 11.7 10.6
Progression Factor 1.36 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.1 15.2 0.2 1.2 0.7
Delay (s) 36.9 0.1 46.2 23.3 12.9 11.3
Level of Service D A D C B B
Approach Delay (s) 13.7 41.7 12.1 0.0
Approach LOS B D B A

Intersection Summary
HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Project With Mitigation
15: Reche Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL NBL NBT SBT
Lane Configurations
Volume (vph) 189 144 171 149
Turn Type Prot
Protected Phases 4 5 2 6
Permitted Phases
Detector Phases 4 5 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 8.0 20.0 20.0
Total Split (s) 41.0 20.0 49.0 29.0
Total Split (%) 45.6% 22.2% 54.4% 32.2%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None Min Min
Act Effct Green (s) 18.8 10.5 26.8 15.3
Actuated g/C Ratio 0.34 0.18 0.49 0.28
v/c Ratio 0.77 0.52 0.20 0.54
Control Delay 24.1 32.6 10.1 22.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 24.1 32.6 10.1 22.8
LOS C C B C
Approach Delay 24.1 20.4 22.8
Approach LOS C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 55.2
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 22.6 Intersection LOS: C
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     15: Reche Rd & Old Hwy 395

AM Existing + Project With Mitigation
15: Reche Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL NBL NBT SBT
Lane Group Flow (vph) 435 152 180 282
v/c Ratio 0.77 0.52 0.20 0.54
Control Delay 24.1 32.6 10.1 22.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 24.1 32.6 10.1 22.8
Queue Length 50th (ft) 94 42 27 65
Queue Length 95th (ft) 262 141 92 194
Internal Link Dist (ft) 2555 3330 4880
Turn Bay Length (ft) 150
Base Capacity (vph) 832 430 1174 746
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.52 0.35 0.15 0.38

Intersection Summary
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AM Existing + Project With Mitigation
15: Reche Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.93 1.00 1.00 0.94
Flt Protected 0.98 0.95 1.00 1.00
Satd. Flow (prot) 1510 1583 1863 1751
Flt Permitted 0.98 0.95 1.00 1.00
Satd. Flow (perm) 1510 1583 1863 1751
Volume (vph) 189 224 144 171 149 119
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 199 236 152 180 157 125
RTOR Reduction (vph) 53 0 0 0 32 0
Lane Group Flow (vph) 382 0 152 180 250 0
Turn Type Prot
Protected Phases 4 5 2 6
Permitted Phases
Actuated Green, G (s) 18.8 8.4 27.7 15.3
Effective Green, g (s) 18.8 8.4 27.7 15.3
Actuated g/C Ratio 0.34 0.15 0.51 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 521 244 947 492
v/s Ratio Prot c0.25 c0.10 0.10 c0.14
v/s Ratio Perm
v/c Ratio 0.73 0.62 0.19 0.51
Uniform Delay, d1 15.7 21.6 7.3 16.4
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.3 4.9 0.1 0.8
Delay (s) 20.9 26.4 7.4 17.3
Level of Service C C A B
Approach Delay (s) 20.9 16.1 17.3
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 54.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project With Mitigation
15: Reche Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL NBL NBT SBT
Lane Configurations
Volume (vph) 205 249 197 203
Turn Type Prot
Protected Phases 4 5 2 6
Permitted Phases
Detector Phases 4 5 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 8.0 20.0 20.0
Total Split (s) 36.0 25.0 54.0 29.0
Total Split (%) 40.0% 27.8% 60.0% 32.2%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None Min Min
Act Effct Green (s) 22.0 15.5 37.5 17.5
Actuated g/C Ratio 0.32 0.23 0.55 0.26
v/c Ratio 0.85 0.73 0.20 0.78
Control Delay 35.8 41.5 9.6 35.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 35.8 41.5 9.6 35.9
LOS D D A D
Approach Delay 35.8 27.4 35.9
Approach LOS D C D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 68.6
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 32.8 Intersection LOS: C
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     15: Reche Rd & Old Hwy 395

PM Existing + Project With Mitigation
15: Reche Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Storage Length (ft) 0 0 150 0
Storage Lanes 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.930 0.942
Flt Protected 0.977 0.950
Satd. Flow (prot) 1514 0 1583 1863 1755 0
Flt Permitted 0.977 0.950
Satd. Flow (perm) 1514 0 1583 1863 1755 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 67 41
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2635 3410 4960
Travel Time (s) 59.9 77.5 112.7
Volume (vph) 205 221 249 197 203 152
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 216 233 262 207 214 160
Lane Group Flow (vph) 449 0 262 207 374 0
v/c Ratio 0.85 0.73 0.20 0.78
Control Delay 35.8 41.5 9.6 35.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 35.8 41.5 9.6 35.9
Queue Length 50th (ft) 159 110 44 140
Queue Length 95th (ft) #346 #242 92 #276
Internal Link Dist (ft) 2555 3330 4880
Turn Bay Length (ft) 150
Base Capacity (vph) 679 474 1168 632
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.66 0.55 0.18 0.59

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Project With Mitigation
15: Reche Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.93 1.00 1.00 0.94
Flt Protected 0.98 0.95 1.00 1.00
Satd. Flow (prot) 1514 1583 1863 1755
Flt Permitted 0.98 0.95 1.00 1.00
Satd. Flow (perm) 1514 1583 1863 1755
Volume (vph) 205 221 249 197 203 152
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 216 233 262 207 214 160
RTOR Reduction (vph) 45 0 0 0 30 0
Lane Group Flow (vph) 404 0 262 207 344 0
Turn Type Prot
Protected Phases 4 5 2 6
Permitted Phases
Actuated Green, G (s) 22.0 15.5 37.5 18.0
Effective Green, g (s) 22.0 15.5 37.5 18.0
Actuated g/C Ratio 0.33 0.23 0.56 0.27
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 493 364 1035 468
v/s Ratio Prot c0.27 c0.17 0.11 c0.20
v/s Ratio Perm
v/c Ratio 0.82 0.72 0.20 0.73
Uniform Delay, d1 20.9 24.0 7.5 22.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 6.7 0.1 5.9
Delay (s) 31.1 30.7 7.6 28.5
Level of Service C C A C
Approach Delay (s) 31.1 20.5 28.5
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 26.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 67.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Appendix Z 
 
TransNet Intersection Widening Configurations, Signal Warrants, and LOS Calcs 
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California MUTCD
(FHWA's MUTCD 2003 Revision 1, as amended for use in California)

Page 4C- 16

Figure 4C-103 (CA). Traffic Signal Warrants
(Average Traffic Estimate Form)

COUNT DATE

CHKDIST

Major St:

l\y'inor Sl:

Chapter 4C - Traffic Control SignalNeeds Studies
Pan 4 -Highway Traffic Signals

Worksheet

E+C+P
co

DATE

DATE

Critical Approach Speed

Critical Approach Speed

aOD

mph

mph

I IRRAN Rl rRAr ',/ Minimum Requirements
EADT

CONDITION A - Minimum Vehicular Volume
,a'

Satisfied \/ Not Satisfied
Vehicles Per Day
on Major Slreet

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Direclion Only)

Number of lanes for moving traflic on each approach

Major Street l\4inor Street
1

Urban Rural

8,000 5,600
9,600 6,7209.600 6.7208,000 5,600 '/

Rural

2,400 1,680
2,400 1,680
3.200 2.240 .,3,200 2240'/

Urban

2 or More 1

fi'..*o'".ib2si: 6;iYnZiE toor- .

Satsr'ea / Not Satisfied

CONDITION B - lnterruDlion of Continuous Traffic
\/ahi.lc< PAr nrw
on Major Slreet

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Direciion Only)

Number of lanes for moving traffic on each approach
Major Street lvlinor Street
I 12,000 8,400

14,400 10,080
14,400 10,08012,000 8,400\/

RuralUrban Urban Rural

1,200 850
1 ,200 850
1,600 1,120
'1 ,600 1.120 

'.

2 or More 1

Combination of CONDITIONS A + B
/Satisfied Y Not Satrsfied

No one condition satisfied, but following conditionsfffillefi8Or-"or more 

- AB

2 CONDITIONS
80%

2 CONDITIONS
800/0

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count
actual traffic volumes.

The satisfaction ot a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

Speed limit or critical speed on major street traffic > 64 km/h (40 mph)........ tr I -.,^ . . .-.97f RURAL (R)
In built up area of isolated community of < 10,000 popu|ation....................... b4 -,

D URBAN (u)

(Based on Estimated Average Daily Traffic - See Note)

/ r4q$ 
t)"gir",

/'tut) NU) 2t) September 26, 2006

;:. tr.,t (A

f.:11,7oo n
l06so
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Califomia MUTCD
(FHWA's MUTCD 2003 Revision l, as amended for use in Califomia)

Page 4C- I 6

Figure 4C-103 (CA). Trattic Signal Warrants Worksheet
(Average Traffic Estimate Fotm)

COUNT DATE f,+ C t,>
DIST

Major St:

Minor St:

co Pt\4RTE
CALC

Critical Approach Speed

Crltical Approach Speed

CHK

DATE

DATE

mpn

mph

Speed limit or cratical speedonmajorstreettraffic>64km/h(4Omph)........qaf-.-.,-.
or -> RURAL (R)

ln built up area of isolated community of . 1O,OOO populatio n.......................V )
tr URBAN (u)

(Based on Estimated Average Daily Traffic - See Note)

IIRRAN RIIRAI V l\,,linimum Requirements
EADT

CONDITION A - Minimum Vehicular Volume
'/Satisfied V Not Satisfied

\/ahi.lAc D.r nrv
on Major Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

l\.4 inor Street Approach
(One Direction Only)

Number of lanes for moving trafflc on each approach

Major Street Minor Street
11
Qta,rlv,ori 3r4eo. O ?3{o
Zor More. 2 or N4ore ...... ........ ....
1 2 or More

Urban

8,000 5,600 -_9,600 6,720\/'9,600 6,720
8,000 5,600

Rural Urban

2,400 1,680 ..
2 ,400 1 .680 t/'
3,200 2,240
3,200 2,240

Rura I

CONDITION B - lnterruotion of Continuous Traffic

'/..\/Satisfled " Not Satisfied

Vehicles Per Day
^n 

nl.i^r qlrool
(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Direclion Only)

rd|'rrs rr,r ||ruv||rg ud U u rrdLl| aPP'edt-rl

lvlajor Street [,4inor Street
11

@;i Moia-.3.i.l.?o (D 7 3 rp
2 or More............... ....... 2or l\,4ore.. ...... ... ... ..
1 ) N l\n^.e

Urban

12,000 8,400
14,400 10.080 -,'
14,440 10,080
12,000 8,400

Rural

1,240 850
1.200 850 r'
1,600 1j20
1,600 1,120

Rura IUrban

Combination of CONDITIONS A + B

'/.satisfied \.a Not satrsfied

No9!e 99!dtq! ! , but following conditions
fdfilledE0% or rnore-

AB

2 CONDITIONS
80"/"

2 CONDITIONS
ao%

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count
actual traffic volumes.

+

I

The satisfactjon of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

2:t870?st B'^/|'?Y

Chapter 4c - l raffic Control Signal Needs Studies ( fpart 4 - Highway Traffic Sisnals 
e , 32,{O O

r{{e
2t 3o 3oo

September 26, 2006
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California MUTCD
(FHWA'S MUTCD 2003 Revision l, as amended for use in California)

Page 4C- l6

Figure 4C-103 (CA). Traffic Signal Warrants
(Average Traffic Estimate Form)

COUNT DATE

Worksheet

E+ c+P
DIST

Major Sl:

l\.4inor St:

CO RTE

s2-74
mph

mph

Speed limitorcritical speedon major street traffic > 64 km/h (40 mph)........ HrI 
^U^Oa,*,In built up area of isolated community of < 1O,OO0 population.... El' J

tr URBAN (u)

(Based on Estimated Average Daily Traffic - See Note)

URBAN ..... . . RURAL.... l/

CONDITION A - Minimum Vehicular Volume

SatisRea / Not Satisfied

Minimum Requirements
EADT

Vehicles Per Day
on Major Sireet

(Total of Both Approaches)

Vehicles Per Day
on Hagher-Volume

l\4inor Street Approach
(One Direction Only)

Number of lanes for moving traffic on each approach

iFalor 
streer 3o z.{o $oo'sveet 5 p,{p

V;; i;," 1't' +< 4 v
Urban Rural

8,000 5,600 v
9,600 6,720
9,600 6,7208.000 5.600

Urban

2,400 I.AAO ,/
2,400 1.680
3,200 2,240
3,200 2,240

Rural

2 or More........................ 2 or More.......................
1 . - . . . . . . . . . . . . . . . . . - . . . . .. 2 or More

CONDITION B - Interruption of Continuous Traffic

//Satisfied " Not Satisfled

\/ahi.lcc l)ar nau
on Major Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

lVinor Street Approach
(One Dlfection Only)

Number of lanes for moving traffic on each approach

ffiti"l""?7' lez.t? dY-":-tli::' bh<eY;; M;;; Y
Urban

12,000 A,COO/
14,400 10,080
14,400 10,080
12,000 8,400

Rural Urban Rural

1 ,2oo gso r'
1,200 8501,600 1.1201,600 1,120

t 
^. 

l\i^b t ^. il^r-
1 ) M6rP

Combination of CONDITIONS A + B
.'2.Satisfled .r' 

Not Satisfied

No one condilion satisfied, but following conditions
lullllleO 6U7o Or mOre..-.-..... -----r -----B-

2 CONDITIONS
80%

2 CONDITIONS
80'/"

PM CHK

DATE

DATF

Crltical Approach Speed

Crltical Approach Speed

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable lo count
actual traftic volumes.

The satisfaction of a traffic signal warrant or warrants shall not in itsef require the installalion of a traffic control signal.
9 tn Sdol F:tAt CAP1\')

Chapter4C -'l'raffic Control Signal Needs Stu a"" $2.7bPart 4 Highway lraffic Signals
-)/b?tof'33,7ao
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California MUTCD
(FHWA's MUTCD 2003 Revision 1, as amended for use in Califomia)

Page 4C-16

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet
(Average Traffic Estimate Form)

Etc"P
COUNT DATE

DIST

N4ajor St:

lvlinor St:

co CHK

DATE

DATE

Critical Approach Speed

Critical Approach Speed

mph

mph

Speed limit or critical speed on major street traffic > 64 km/h (40 mph)........ F _) *U*Or,*,
ln built uparea of isolaied community of <10,OoOpopulation....... ...... W)

n URBAN (u)

(Based on Estimated Average Daily Traffic - See Note)

r ,RBAN Rl rRAr v l\4inimum Requirements
EADT

,'t'Satisfied 'J Not Satisfied

CONDITION A - Minimum Vehicular Volume
Vehicles Per Day
on l\y'ajor Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Dlrection Only)

,o,,sJ ,v, ,"vv'l,v uo,"v v,' sav,. qPP,ve

ll)otstteet 3oz{o tytotsveet zq€7
Rural

8,000 5,600 v"
9,600 6,7209,600 6,720
8,000 5,600

Urban Rural

2,400 1,680 r''
2,400 1 ,6803,200 2,2403,200 2,240

Urban

Yor Nrlore. . ... :1
2 or l\4ore........................ 2 or |V1ore........................
1 2 or More

/ Not satistied

CONDITION B - lnterruotion of Conlinuous Traffic

Satisfied

Vehicles Per Day
on lvlajor Slreet

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Direction Only)

.a,,sD,u, ,,,uv,"v !cr'ru e vdul dpprudLrl

ll:io(slreet 
-ao2{b Anot 

strcet Zg(o
Urban

12,000 8,400"
14,400 10,080
14,400 10,080
12,000 8,400

Rural Urban

1 ,200
I ,200
1 ,600
1,600

Rural

850 J
850

1120
1 ,120

7or More q
) ^r ^t^.^ 

, ^. ^n^.-1 t ^t l\A6rF

Comblnation of C9NDITIONS A + B
\,/Satisfied " Not Satisfled

No one condition satisfied, but following conditions
Iullllleq 6UYo Or more - . ---..

A"

2 CONDTTTONS
80o/o

2 CONDITIONS
8Oo/o

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count
actual tratfic volumes.

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

2'33,7ao <-l3fbo
,t.'
I

,qAj

Q,7L
Chapter 4C Traffic Contol Signdl Needs Studies
Part 4 - Uighway Traffic Signals

ft6b-)
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California MUTCD
(FHWA's MUTCD 2003 Revision 1, as amended for use in California)

Page 4C-16

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet
(Average Traffic Estimate Form)

COUNT DATE E+CtP
DIST

l\4ajor St:

l\.4inor St:

CHKco

Critical Approach Speed

Critical Approach Speed

DATE
DATE

mph

mph

tr URBAN (U)

(Based on Estimated Average Daily Traffic - See Note)

Note: To be used only for NEW INTERSECTIONS or other locations where il is not reasonable to count
actual traffic volumes.

The satisfaction of a trafflc signal warrant or warrants shall not.in rffjp t?e rryitallation of a traffic control signal.

Chapter 4C Traffic Control SignalNeeds Studies f :tl,9a9 <,3

Speed Iimit or critical speedon major street lraffic > 64 km/h (40 mph)........ n I -..-...-.9Ll,1 RURAL (R)
lnbuilf uparea of isolated community of < 10,000 population........-..............1! )

A,Sl\n

/"fu,{oo

uR8AN........................... RURA1........ ."/ ......

CONDITION A - Minimum Vehicular Volume

Sat'sReo / Not Satisfied

Minimum Requirements
EADT

Vehicles Per Day
on Major Streel

(Total of Both Approaches)

Veh'cies Per Day
on Higher-Volume

Minor Streel Approach
(One Direction Only)

'o,,cIv, 
,!,ev,,,Y ue,,'! v,, eov,, oPHl

Major Street l\linor Streett1
Urban Rural

8,000 5,6009,600 6,720 -9.600 6,720 v
8,000 5,600

2,400 '1,680

2,4AO 1.680 /3,200 2.240v3,200 2,240

Urban Rural

, ^r ir^.A 1

d;iiii.. tl1so O;M:;;; ,i{oY Y or Mo'"

CONDITION B - Interruption of Continuous Traffic

Sat'sfied t" Not satisfied

Vehicles Per Day
on Major Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

[,4inor Street Approach
(One Dlrection Only)

rcrs! rur ||'uvrI|9 r.drru un edun dPPrudu

Major Street Minor Street
11

Urban

12.000 8,400
14,400 10,080
14,400 10,080 v'
12,000 8,400

Rural Urban

1 ,200 850
1.200 850
1,600 1,120 r'
1 ,600 1 120

Rural

Combination of CONDITIONS A + B

'."Satisfied \4 Not Satisfied

No one condition satisfied, but following conditions
lUllllleO 6UYo Or more.. .- ...

AtJ

2 CONDTTTONS
aoo/o

2 CONDITIONS
80o/o

Part 4 High\ay Traffic Signals

4.=

t]t oo o
September 26. 2006
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California MUTCD
(FHWA's MUTCD 2003 Revision 1, as amended for use in California)

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet
(Average Traffic Estimate Form)

Page 4C-16

DIST

Major Sl:

Minor St:

CO RTE PM

AcD #utY 3?{ Critical Approach Speed

Critical Approach Speed

mph

mph

Speed limit or critical speedon major street traffic > 64 km/h (40 mph)........ tr I -..-...-.or -) RURAL (R)

lnbuiltupareaofisolatedcommunityof<1O,OOOpopulation................V)
n URBAN {u)

(Based on Estimated Average Daily Traffic - See Note)

I tpnaN Rl tRAt \/ Minimum Requirements
EADT

CONDITION A - Minimum Vehicular Volume

Satrsfied / Not Satisfied
\/ahi.lac 9.r n.u
on Major Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-volume

Minor Street Approach
{One Direction Only)

Number of lanes for moving traific on each approach

t\.4ajor Street lvlinor Street
1 1

Urban

8,000 5,600
9,600 6,720 -9,600 6,720 V
8,000 5,600

Rurai Urban Rural

2,400 1,680
2.400 1,680
3.200 2,240 v'
3,200 2,240

2or Nlore.............-......... 1-...........
26i i6ii ze{sot azht Mo,. 4iaa1 -7 or More

CONDITION B - lnterruDtion of Continuous Trafflc

satistieo 
y' 

Not satisfied

Vehicles Per Day
on Major Street

(Total of Both Approaches)

Vehicies Per Day
on Higher-Volume

Minor Street Approach
(One Direction Only)

t\ut oet ut tallres lot |llovut9 ua tc o Edun aPPruau,r

Major Slreet Minor Street
11 12,000 8,400

14.400 '10.080

14,400 10,080 v'12,000 8,400

RuralUrban RuralUrban

1.200 850
1.200 850
1.600 1.120 \./1,600 1,120

2 or |V|ore....................... 1............6iM;;; 2a!5, a;;M;;; ./{ti;.
4 ) or More

Combination of CONDITIONS A + B
.,..

Satislied W Not Satisfied

No one condition satrsFied. but following conditrons
lUllllleO 6U7o Or mOre -......... ---T-___--E-_

2 CONDITIONS
800/o

2 CONDITIONS
800/0

Note: To be used onty for NEW INTERSECTIONS or other locations where it is not reasonable to count
aclual traffic volumes.

Chapter 4C Traffic Control Signal Needs Studies
Part 4 Highway Traffic Signals

rhe satisraction or a trarrlc sisnal warrant o, *^,,.n 
T:;t)r;:" ffii:i.yjt?rlytation 

or a trarric contror sisnal.

E\s\|
t,

1-4',ooo

ts

F+f * [>
COUNT DATE I/ ' \- I I

CHK

DATE

DATE

l7 tac

. BPD" September 26, 2006
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California MUTCD
(FHWA's MUTCD 2003 Revision 1, as amended for use in California)

Page 4C-16

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet
(Average Traffic Estimate Form)

EtCt 7COUNT DATE

DIST CO RTE PM
CALC

Critical Approach Speed

CHK

DATE

DATE

t,,^i", sr, 0?-P ,41JL=3?{ criticarApproach speed mph

mphMinor St:

Speed limitorcritical speedon major street traffic > 64 km/h (40 mph)........ Vf ^,,^., ,^,

In buitt up area of isolated community ot < 't 0,000 population.... fl J 
RURAL(R)

tr URBAN (U)

(Based on Estimated Average Daily Traffic - See Note)

llFrFlaN pr rRAr V' Minimum Requirements
EADT

CONDITION A - Minimum Vehicular Volume

Satisfied / Not satisfied
Vehicles Per Day
on l\.4ajor Street

(Total of Boih Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Direction Only)

rd'res rur rnuv||19 ud'I(- u Edl|| dPPruc'."

Iiajor Streei l\4inor Street
11 8.000 5.600

9,600 6]20 \,a9,600 6,7208,000 5,600

RuralUrban Urban Rural

2A00 1,680
2.400 1.690 v'
3,200 2,240
3,200 2,240

@or More.... Zl.b.0a. ... @.........5..5.oo
2 or More.................. ..... 2 or More.............. .........
1 2 or More

CONDITION B - InterruDtion of Continuous Traffic

satisfied "/ Not satisfied

\/Ahi.lcc Par naw
on Major Slreet

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

1,4 inor Street Approach
(One Direction Only)

Idllts|{JI!I|l,V|||guc'||'-u|lt'd|"|ldPP'udL,''

lvlajor Streel lvlinor Street
11

Rural

1i233 ,3:133'.
14,400 10,08012,000 8,400

Urban Urban

1.200 850
'1 ,200 eso r/
1.600 1,1201,600 1,120

Rural

@6t iore 2tEp.a. .. 4........{3ab
2 or More.. 2 or l\4ore.
1 2 or More

Combination of CONDITIONS A + B

Not SatisfiedSatisfied \/

No ole qqlqlljq! S?1i! !, but foilowing conditions
Elfilled-8d-" ormorL.. ---_I- -----E-

2 CONDTTTONS
800/o

2 CONDITIONS
80o/o

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count
actual tramc volumes.

The salisfaction ot a traffic signal warrant or warrants shall not in itself require lhe installatjon of a traffic control signal.
\\
N${

L " l7,9oo

Chapter 4C - Traffic Control Signal Needs Studi€s
Part 4 - Highway Traffic Signals

Wc
E>

\
/= )3,too

0b W 31s

lko-> September 26, 2006
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California MUTCD
(FHWA's MUTCD 2003 Revision 1, as amended for use in California)

DIST co RTE PN4

Chapter 4C - Traffic Control SignalNeeds Studies
Pan 4 - Highway Traffic Signals

Page 4C-16

Figure 4C-103 (CA). Tratfic Signal Warrants Worksheet
(Average Tftffic Estimate Form)

COUNT DATE E+a,+ F
CHK

DATE

DATE

mph

mph

oED PfuHf s"p,"^acr 2b. 2006

*^i", "r, 
Etr-(,4i €lj> . criticarApproach speed

M 
' 

or g Ll lE o',+12 / t4t( ED criticat Approach speed

Speed limitorcritical speed on major street trafflc > 64 km/h (40 mph)........ M1 -- -' or I RURAL (R)
ln built up area of isolated communily of < 10,000 population..., ...................U )

tr URBAN (u)

{Based on Estimated Average Daily Traffic - See Note)

r ,RBAN Rr rRAr V l\,,linimum Requirements
EADT

Not Satisfied V/
CONDITION A - Minimum Vehicular Volume

Satisfied
\/ahi.lac Dar n.v
on Major Street

(Total of Both Approaches)

Vehicies Per Day
on Higher-Volume

Minor Street Approach
(One Direclion Only)

'dflcs 
rur 

'||uvr 
g fldI|'i. urIt curIcPPruc!-rI

Major Slreet Minor Street
1

Urban

8.000 5,640 ,,9,600 6.720 v9,600 6,720
8,000 5,600

Rural RuralUrban

2,400 1,680
2.400 1.680 X3,200 2,2403,200 2.240

2)r r'rcre . 12,75( (D . l,too. .

7or More.. ) or i\,4ore....................
1 2 or More

CONDITION B - Interruption of Continuous Traffic

'.-Satisfied v Not satisfied

Vehicles Per Day
on Major Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Direction Only)

rdfins rur 
'||uvrI|g 

udrru u gdu aPProdun

lrajor Streel ivlinor Street
1

Urban

12,000 8,400
14,400 10.080 \,''14,400 10,08012,000 8,400

Rural Rural

850
85O v"

1120
1,120

Urban

1,240
1,200
1,600
1,600

(z)or r'r'ore.....1.4!1.5.Q..... n..........1,!.q.a................. ..

for More.. ) or More.......
'| t ^r l\A.te

Combination of CONOITIONS A + B

Satisfied Not Satisfied

No one coOdilie! qetisfiq!1, but following condilions
lullllleo 6U7o Or more - - .-- -----r------

2 CONDITIONS
80%

2 CONDTTTONS
80%

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count
actual trattic volumes,

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation_of a traffic control signal.

2:Zzoo R lr-rlr oM P&lE D.'

-?)z = /2,/oo
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AM Existing + Cumulative + Project With Mitigation
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 9 1237 1969 44 0 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 9 1302 2073 46 0 84
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2119 2766 1059
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2119 2766 1059
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 100 62
cM capacity (veh/h) 254 15 220

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 9 651 651 1382 737 84
Volume Left 9 0 0 0 0 0
Volume Right 0 0 0 0 46 84
cSH 254 1700 1700 1700 1700 220
Volume to Capacity 0.04 0.38 0.38 0.81 0.43 0.38
Queue Length 95th (ft) 3 0 0 0 0 42
Control Delay (s) 19.7 0.0 0.0 0.0 0.0 31.1
Lane LOS C D
Approach Delay (s) 0.1 0.0 31.1
Approach LOS D

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15

AM Existing + Cumulative + Project With Mitigation
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 151 1185 1330 49 80 139
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 12.0 44.0 32.0 32.0 21.0 21.0
Total Split (%) 18.5% 67.7% 49.2% 49.2% 32.3% 32.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 7.9 38.2 26.3 26.3 8.3 8.3
Actuated g/C Ratio 0.14 0.70 0.48 0.48 0.15 0.15
v/c Ratio 0.70 0.50 0.82 0.08 0.35 0.43
Control Delay 43.5 4.9 17.9 7.2 25.6 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.5 4.9 17.9 7.2 25.6 9.0
LOS D A B A C A
Approach Delay 9.3 17.5 15.1
Approach LOS A B B

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 54.6
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 13.6 Intersection LOS: B
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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AM Existing + Cumulative + Project With Mitigation
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 450 20 0 180
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 12 146
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3191 8309 1271
Travel Time (s) 72.5 188.8 28.9
Volume (vph) 151 1185 1330 49 80 139
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 159 1247 1400 52 84 146
Lane Group Flow (vph) 159 1247 1400 52 84 146
v/c Ratio 0.70 0.50 0.82 0.08 0.35 0.43
Control Delay 43.5 4.9 17.9 7.2 25.6 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.5 4.9 17.9 7.2 25.6 9.0
Queue Length 50th (ft) 52 72 188 6 26 0
Queue Length 95th (ft) #141 134 #315 23 60 40
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 233 2513 1764 713 427 489
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.50 0.79 0.07 0.20 0.30

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project With Mitigation
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Volume (vph) 151 1185 1330 49 80 139
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 159 1247 1400 52 84 146
RTOR Reduction (vph) 0 0 0 6 0 124
Lane Group Flow (vph) 159 1247 1400 46 84 22
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 7.9 38.2 26.3 26.3 8.3 8.3
Effective Green, g (s) 7.9 38.2 26.3 26.3 8.3 8.3
Actuated g/C Ratio 0.14 0.70 0.48 0.48 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 2481 1708 684 241 216
v/s Ratio Prot c0.10 0.35 c0.40 c0.05
v/s Ratio Perm 0.03 0.02
v/c Ratio 0.69 0.50 0.82 0.07 0.35 0.10
Uniform Delay, d1 22.2 3.8 12.1 7.5 20.7 19.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.8 0.2 3.2 0.0 0.9 0.2
Delay (s) 30.9 3.9 15.3 7.6 21.6 20.1
Level of Service C A B A C C
Approach Delay (s) 7.0 15.0 20.6
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 11.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 54.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 2 1056 1587 2 0 24
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 1112 1671 2 0 25
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1673 2232 836
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1673 2232 836
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 100 92
cM capacity (veh/h) 380 36 310

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 2 556 556 1114 559 25
Volume Left 2 0 0 0 0 0
Volume Right 0 0 0 0 2 25
cSH 380 1700 1700 1700 1700 310
Volume to Capacity 0.01 0.33 0.33 0.66 0.33 0.08
Queue Length 95th (ft) 0 0 0 0 0 7
Control Delay (s) 14.5 0.0 0.0 0.0 0.0 17.6
Lane LOS B C
Approach Delay (s) 0.0 0.0 17.6
Approach LOS C

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 53.9% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Cumulative + Project With Mitigation
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 94 700 145 82 1130 122 284 207 192 400 227
Turn Type Prot pm+ov Prot pm+ov Prot Perm Prot
Protected Phases 7 4 5 3 8 1 5 2 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 5 3 8 1 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 10.0 30.0 22.0 15.0 35.0 20.0 22.0 25.0 25.0 20.0 23.0
Total Split (%) 11.1% 33.3% 24.4% 16.7% 38.9% 22.2% 24.4% 27.8% 27.8% 22.2% 25.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lead Lag Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None Min None None Min Min Min Min Min Min
Act Effct Green (s) 6.0 28.0 46.8 11.2 31.0 50.3 18.0 21.6 21.6 15.3 18.9
Actuated g/C Ratio 0.07 0.31 0.52 0.12 0.34 0.56 0.20 0.24 0.24 0.17 0.21
v/c Ratio 0.93 0.67 0.19 0.45 0.97 0.15 0.94 0.49 0.41 0.80 0.94
Control Delay 116.3 31.6 1.7 44.5 50.6 2.2 75.5 34.1 7.1 48.7 67.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 116.3 31.6 1.7 44.5 50.6 2.2 75.5 34.1 7.1 48.7 67.4
LOS F C A D D A E C A D E
Approach Delay 35.5 45.8 43.7 57.5
Approach LOS D D D E

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 89.9
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 45.2 Intersection LOS: D
Intersection Capacity Utilization 87.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395

Campus Park Traffic Impact Study Appendix Page 834 of 940



AM Existing + Cumulative + Project With Mitigation
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 330 0 150 150 0 0 0 0
Storage Lanes 1 0 1 1 1 1 2 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.947
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1764 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1764 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 153 128 202 28
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 652 462 899 4464
Travel Time (s) 14.8 10.5 20.4 101.5
Volume (vph) 94 700 145 82 1130 122 284 207 192 400 227 125
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 99 737 153 86 1189 128 299 218 202 421 239 132
Lane Group Flow (vph) 99 737 153 86 1189 128 299 218 202 421 371 0
v/c Ratio 0.93 0.67 0.19 0.45 0.97 0.15 0.94 0.49 0.41 0.80 0.94
Control Delay 116.3 31.6 1.7 44.5 50.6 2.2 75.5 34.1 7.1 48.7 67.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 116.3 31.6 1.7 44.5 50.6 2.2 75.5 34.1 7.1 48.7 67.4
Queue Length 50th (ft) 57 202 0 45 346 0 169 108 0 119 194
Queue Length 95th (ft) #156 262 16 93 #492 23 #326 179 54 #183 #368
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 106 1130 811 206 1220 831 317 448 494 543 394
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.65 0.19 0.42 0.97 0.15 0.94 0.49 0.41 0.78 0.94

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project With Mitigation
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1763
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1763
Volume (vph) 94 700 145 82 1130 122 284 207 192 400 227 125
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 99 737 153 86 1189 128 299 218 202 421 239 132
RTOR Reduction (vph) 0 0 75 0 0 62 0 0 154 0 22 0
Lane Group Flow (vph) 99 737 78 86 1189 66 299 218 48 421 349 0
Turn Type Prot pm+ov Prot pm+ov Prot Perm Prot
Protected Phases 7 4 5 3 8 1 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 6.0 28.0 46.0 9.8 31.8 47.1 18.0 21.6 21.6 15.3 18.9
Effective Green, g (s) 6.0 28.0 46.0 9.8 31.8 47.1 18.0 21.6 21.6 15.3 18.9
Actuated g/C Ratio 0.07 0.31 0.51 0.11 0.35 0.52 0.20 0.24 0.24 0.17 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 105 1093 719 171 1241 798 314 444 337 518 367
v/s Ratio Prot c0.06 0.21 0.02 0.05 c0.34 0.01 c0.19 c0.12 0.14 c0.20
v/s Ratio Perm 0.03 0.03 0.03
v/c Ratio 0.94 0.67 0.11 0.50 0.96 0.08 0.95 0.49 0.14 0.81 0.95
Uniform Delay, d1 42.2 27.4 11.7 38.2 28.8 11.0 35.9 29.8 27.2 36.3 35.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 69.2 1.7 0.1 2.3 16.3 0.0 38.0 0.9 0.2 9.4 34.2
Delay (s) 111.4 29.0 11.7 40.5 45.1 11.0 73.9 30.7 27.4 45.8 69.6
Level of Service F C B D D B E C C D E
Approach Delay (s) 34.6 41.7 47.7 56.9
Approach LOS C D D E

Intersection Summary
HCM Average Control Delay 44.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 90.7 Sum of lost time (s) 20.0
Intersection Capacity Utilization 87.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
5: Dulin Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT SBL SBT
Lane Configurations
Volume (vph) 12 6 1046 9 442
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Detector Phases 8 8 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 70.0 70.0 70.0
Total Split (%) 22.2% 22.2% 77.8% 77.8% 77.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None Min Min Min
Act Effct Green (s) 6.3 6.3 111.6 111.6
Actuated g/C Ratio 0.05 0.05 0.95 0.95
v/c Ratio 0.16 0.08 0.63 0.27
Control Delay 35.9 21.2 3.3 1.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 35.9 21.2 3.3 1.1
LOS D C A A
Approach Delay 31.3 3.3 1.1
Approach LOS C A A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 117.8
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 3.0 Intersection LOS: A
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     5: Dulin Rd & Old Hwy 395

AM Existing + Cumulative + Project With Mitigation
5: Dulin Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 320 0 0
Storage Lanes 1 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.999
Flt Protected 0.950 0.999
Satd. Flow (prot) 1583 1417 1861 0 0 1861
Flt Permitted 0.950 0.980
Satd. Flow (perm) 1583 1417 1861 0 0 1825
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 6 1
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 620 2135 899
Travel Time (s) 14.1 48.5 20.4
Volume (vph) 12 6 1046 10 9 442
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 13 6 1101 11 9 465
Lane Group Flow (vph) 13 6 1112 0 0 474
v/c Ratio 0.16 0.08 0.63 0.27
Control Delay 35.9 21.2 3.3 1.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 35.9 21.2 3.3 1.1
Queue Length 50th (ft) 10 0 0 0
Queue Length 95th (ft) 29 14 274 61
Internal Link Dist (ft) 540 2055 819
Turn Bay Length (ft) 320
Base Capacity (vph) 191 176 1762 1728
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.07 0.03 0.63 0.27

Intersection Summary
Area Type: Other
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AM Existing + Cumulative + Project With Mitigation
5: Dulin Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1583 1417 1860 1861
Flt Permitted 0.95 1.00 1.00 0.98
Satd. Flow (perm) 1583 1417 1860 1824
Volume (vph) 12 6 1046 10 9 442
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 13 6 1101 11 9 465
RTOR Reduction (vph) 0 6 0 0 0 0
Lane Group Flow (vph) 13 0 1112 0 0 474
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Actuated Green, G (s) 2.9 2.9 109.2 109.2
Effective Green, g (s) 2.9 2.9 109.2 109.2
Actuated g/C Ratio 0.02 0.02 0.91 0.91
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 38 34 1691 1658
v/s Ratio Prot c0.01 c0.60
v/s Ratio Perm 0.00 0.26
v/c Ratio 0.34 0.00 0.66 0.29
Uniform Delay, d1 57.7 57.2 1.2 0.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.3 0.0 0.9 0.1
Delay (s) 63.0 57.2 2.2 0.8
Level of Service E E A A
Approach Delay (s) 61.2 2.2 0.8
Approach LOS E A A

Intersection Summary
HCM Average Control Delay 2.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBL SBT SBR
Lane Configurations
Volume (vph) 950 350 400 800 138 1 570
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Detector Phases 4 4 3 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 37.0 37.0 22.0 59.0 31.0 31.0 31.0
Total Split (%) 41.1% 41.1% 24.4% 65.6% 34.4% 34.4% 34.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 31.9 31.9 16.2 52.1 29.9 29.9 29.9
Actuated g/C Ratio 0.35 0.35 0.18 0.58 0.33 0.33 0.33
v/c Ratio 0.80 0.50 0.76 0.41 0.29 0.50 0.53
Control Delay 31.3 4.7 47.6 11.9 26.6 14.4 15.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.3 4.7 47.6 11.9 26.6 14.4 15.0
LOS C A D B C B B
Approach Delay 24.1 23.8 17.0
Approach LOS C C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 40 (44%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 22.4 Intersection LOS: C
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps
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AM Existing + Cumulative + Project With Mitigation
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 500 0 0 0 0 900
Storage Lanes 0 1 2 0 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 3539 1417 3072 3539 0 0 0 0 1504 1441 1346
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 3539 1417 3072 3539 0 0 0 0 1504 1441 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 368 179 179
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 654 1271 961 1209
Travel Time (s) 14.9 28.9 21.8 27.5
Volume (vph) 0 950 350 400 800 0 0 0 0 138 1 570
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1000 368 421 842 0 0 0 0 145 1 600
Lane Group Flow (vph) 0 1000 368 421 842 0 0 0 0 145 301 300
v/c Ratio 0.80 0.50 0.76 0.41 0.29 0.50 0.53
Control Delay 31.3 4.7 47.6 11.9 26.6 14.4 15.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.3 4.7 47.6 11.9 26.6 14.4 15.0
Queue Length 50th (ft) 255 0 123 196 66 58 54
Queue Length 95th (ft) 336 56 m153 m303 121 147 144
Internal Link Dist (ft) 574 1191 881 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 1348 768 624 2218 523 618 585
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.48 0.67 0.38 0.28 0.49 0.51

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.

AM Existing + Cumulative + Project With Mitigation
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 1417 3072 3539 1504 1442 1346
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 1417 3072 3539 1504 1442 1346
Volume (vph) 0 950 350 400 800 0 0 0 0 138 1 570
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1000 368 421 842 0 0 0 0 145 1 600
RTOR Reduction (vph) 0 0 238 0 0 0 0 0 0 0 120 120
Lane Group Flow (vph) 0 1000 130 421 842 0 0 0 0 145 181 180
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 31.9 31.9 16.2 52.1 29.9 29.9 29.9
Effective Green, g (s) 31.9 31.9 16.2 52.1 29.9 29.9 29.9
Actuated g/C Ratio 0.35 0.35 0.18 0.58 0.33 0.33 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1254 502 553 2049 500 479 447
v/s Ratio Prot c0.28 c0.14 0.24
v/s Ratio Perm 0.09 0.10 0.13 c0.13
v/c Ratio 0.80 0.26 0.76 0.41 0.29 0.38 0.40
Uniform Delay, d1 26.1 20.7 35.1 10.5 22.2 23.0 23.2
Progression Factor 1.00 1.00 1.18 1.13 1.00 1.00 1.00
Incremental Delay, d2 3.6 0.3 4.1 0.1 1.5 2.3 2.7
Delay (s) 29.8 20.9 45.4 11.9 23.7 25.2 25.9
Level of Service C C D B C C C
Approach Delay (s) 27.4 23.1 0.0 25.2
Approach LOS C C A C

Intersection Summary
HCM Average Control Delay 25.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBL NBT NBR
Lane Configurations
Volume (vph) 500 600 950 139 277 0 340
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Detector Phases 7 4 8 8 2 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 27.0 65.0 38.0 38.0 25.0 25.0 25.0
Total Split (%) 30.0% 72.2% 42.2% 42.2% 27.8% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 20.1 54.8 30.7 30.7 27.2 27.2 27.2
Actuated g/C Ratio 0.22 0.61 0.34 0.34 0.30 0.30 0.30
v/c Ratio 0.77 0.29 0.83 0.28 0.38 0.43 0.45
Control Delay 50.2 12.8 33.6 14.0 30.7 25.6 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.2 12.8 33.6 14.0 30.7 25.6 6.6
LOS D B C B C C A
Approach Delay 29.8 31.1 19.3
Approach LOS C C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 28.0 Intersection LOS: C
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

AM Existing + Cumulative + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 2 0 0 1 1 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.95 0.91 0.95 1.00 1.00 1.00
Frt 0.850 0.933 0.850
Flt Protected 0.950 0.950 0.973
Satd. Flow (prot) 3072 3539 0 0 3539 1417 1504 1539 1346 0 0 0
Flt Permitted 0.950 0.950 0.973
Satd. Flow (perm) 3072 3539 0 0 3539 1417 1504 1539 1346 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 54 42 263
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 500 600 0 0 950 139 277 0 340 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 526 632 0 0 1000 146 292 0 358 0 0 0
Lane Group Flow (vph) 526 632 0 0 1000 146 175 212 263 0 0 0
v/c Ratio 0.77 0.29 0.83 0.28 0.38 0.43 0.45
Control Delay 50.2 12.8 33.6 14.0 30.7 25.6 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.2 12.8 33.6 14.0 30.7 25.6 6.6
Queue Length 50th (ft) 166 175 267 36 84 85 0
Queue Length 95th (ft) m201 m153 330 78 160 171 65
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 785 2415 1353 575 462 501 595
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.26 0.74 0.25 0.38 0.42 0.44

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Existing + Cumulative + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.93 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.97 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1539 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.97 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1539 1346
Volume (vph) 500 600 0 0 950 139 277 0 340 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 526 632 0 0 1000 146 292 0 358 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 36 0 29 184 0 0 0
Lane Group Flow (vph) 526 632 0 0 1000 110 175 183 79 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 20.1 54.8 30.7 30.7 27.2 27.2 27.2
Effective Green, g (s) 20.1 54.8 30.7 30.7 27.2 27.2 27.2
Actuated g/C Ratio 0.22 0.61 0.34 0.34 0.30 0.30 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 686 2155 1207 483 455 465 407
v/s Ratio Prot c0.17 0.18 c0.28
v/s Ratio Perm 0.08 0.12 0.12 0.06
v/c Ratio 0.77 0.29 0.83 0.23 0.38 0.39 0.20
Uniform Delay, d1 32.8 8.4 27.2 21.2 24.8 24.9 23.3
Progression Factor 1.37 1.57 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.1 4.8 0.2 2.5 2.5 1.1
Delay (s) 48.5 13.2 32.1 21.4 27.2 27.3 24.4
Level of Service D B C C C C C
Approach Delay (s) 29.2 30.7 26.1 0.0
Approach LOS C C C A

Intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
8: Pala Rd (SR-76) & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 140 670 154 195 920 110 256 26 187
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Detector Phases 7 4 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 19.0 34.0 34.0 24.0 39.0 10.0 22.0 10.0 22.0
Total Split (%) 21.1% 37.8% 37.8% 26.7% 43.3% 11.1% 24.4% 11.1% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None Min None Min
Act Effct Green (s) 11.2 24.1 24.1 13.7 26.3 6.6 15.8 6.6 11.8
Actuated g/C Ratio 0.16 0.36 0.36 0.20 0.39 0.10 0.24 0.09 0.18
v/c Ratio 0.57 0.55 0.26 0.65 0.76 0.39 0.49 0.19 0.41
Control Delay 40.9 21.7 5.1 39.4 23.5 40.7 19.6 41.7 26.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.9 21.7 5.1 39.4 23.5 40.7 19.6 41.7 26.4
LOS D C A D C D B D C
Approach Delay 21.8 26.1 23.9 27.8
Approach LOS C C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 66.9
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 24.5 Intersection LOS: C
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     8: Pala Rd (SR-76) & Pankey Rd
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AM Existing + Cumulative + Project With Mitigation
8: Pala Rd (SR-76) & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 0.97 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.988 0.940 0.964
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3497 0 3072 3327 0 1583 3412 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3497 0 3072 3327 0 1583 3412 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 162 11 153 43
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2232 2833 991 1488
Travel Time (s) 50.7 64.4 22.5 33.8
Volume (vph) 140 670 154 195 920 77 110 256 168 26 187 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 705 162 205 968 81 116 269 177 27 197 63
Lane Group Flow (vph) 147 705 162 205 1049 0 116 446 0 27 260 0
v/c Ratio 0.57 0.55 0.26 0.65 0.76 0.39 0.49 0.19 0.41
Control Delay 40.9 21.7 5.1 39.4 23.5 40.7 19.6 41.7 26.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.9 21.7 5.1 39.4 23.5 40.7 19.6 41.7 26.4
Queue Length 50th (ft) 61 130 0 84 204 25 54 11 47
Queue Length 95th (ft) 140 232 42 178 344 #61 127 41 92
Internal Link Dist (ft) 2152 2753 911 1408
Turn Bay Length (ft)
Base Capacity (vph) 352 1552 713 446 1702 304 1086 149 970
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.42 0.45 0.23 0.46 0.62 0.38 0.41 0.18 0.27

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project With Mitigation
8: Pala Rd (SR-76) & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.94 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3498 3072 3329 1583 3411
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3498 3072 3329 1583 3411
Volume (vph) 140 670 154 195 920 77 110 256 168 26 187 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 705 162 205 968 81 116 269 177 27 197 63
RTOR Reduction (vph) 0 0 105 0 7 0 0 118 0 0 35 0
Lane Group Flow (vph) 147 705 57 205 1042 0 116 328 0 27 225 0
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 8.7 24.1 24.1 10.9 26.3 4.2 15.8 1.8 13.4
Effective Green, g (s) 8.7 24.1 24.1 10.9 26.3 4.2 15.8 1.8 13.4
Actuated g/C Ratio 0.13 0.35 0.35 0.16 0.38 0.06 0.23 0.03 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 201 1243 498 252 1341 188 767 42 666
v/s Ratio Prot 0.09 0.20 c0.13 c0.30 c0.04 c0.10 0.02 0.07
v/s Ratio Perm 0.04
v/c Ratio 0.73 0.57 0.11 0.81 0.78 0.62 0.43 0.64 0.34
Uniform Delay, d1 28.8 18.0 15.0 27.9 18.6 31.4 22.5 33.1 23.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.8 0.6 0.1 17.9 2.9 5.9 0.4 29.0 0.3
Delay (s) 41.7 18.6 15.1 45.7 21.5 37.3 22.9 62.1 24.1
Level of Service D B B D C D C E C
Approach Delay (s) 21.4 25.4 25.9 27.7
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 24.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 68.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
10: Pala Rd (SR-76) & Rice Canyon Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL
Lane Configurations
Volume (vph) 32 1071 552 33 80
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 8
Detector Phases 7 4 8 8 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 10.0 68.0 58.0 58.0 22.0
Total Split (%) 11.1% 75.6% 64.4% 64.4% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min
Act Effct Green (s) 6.3 42.9 40.0 40.0 11.8
Actuated g/C Ratio 0.09 0.67 0.62 0.62 0.18
v/c Ratio 0.24 0.90 0.50 0.04 0.67
Control Delay 42.1 20.5 9.4 2.8 28.9
Queue Delay 0.0 0.5 0.4 0.0 0.1
Total Delay 42.1 21.0 9.9 2.8 29.0
LOS D C A A C
Approach Delay 21.7 9.5 29.0
Approach LOS C A C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 64.1
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 18.8 Intersection LOS: B
Intersection Capacity Utilization 77.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     10: Pala Rd (SR-76) & Rice Canyon Rd

AM Existing + Cumulative + Project With Mitigation
10: Pala Rd (SR-76) & Rice Canyon Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.914
Flt Protected 0.950 0.982
Satd. Flow (prot) 1583 1863 1863 1417 1496 0
Flt Permitted 0.950 0.982
Satd. Flow (perm) 1583 1863 1863 1417 1496 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 35 88
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 5160 470 1120
Travel Time (s) 117.3 10.7 25.5
Volume (vph) 32 1071 552 33 80 140
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 34 1127 581 35 84 147
Lane Group Flow (vph) 34 1127 581 35 231 0
v/c Ratio 0.24 0.90 0.50 0.04 0.67
Control Delay 42.1 20.5 9.4 2.8 28.9
Queue Delay 0.0 0.5 0.4 0.0 0.1
Total Delay 42.1 21.0 9.9 2.8 29.0
Queue Length 50th (ft) 13 275 81 0 52
Queue Length 95th (ft) 49 #649 261 11 152
Internal Link Dist (ft) 5080 390 1040
Turn Bay Length (ft)
Base Capacity (vph) 148 1424 1309 1006 479
Starvation Cap Reductn 0 0 312 0 0
Spillback Cap Reductn 0 73 0 0 14
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.23 0.83 0.58 0.03 0.50

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project With Mitigation
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.91
Flt Protected 0.95 1.00 1.00 1.00 0.98
Satd. Flow (prot) 1583 1863 1863 1417 1496
Flt Permitted 0.95 1.00 1.00 1.00 0.98
Satd. Flow (perm) 1583 1863 1863 1417 1496
Volume (vph) 32 1071 552 33 80 140
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 34 1127 581 35 84 147
RTOR Reduction (vph) 0 0 0 14 72 0
Lane Group Flow (vph) 34 1127 581 21 159 0
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 8
Actuated Green, G (s) 1.7 45.7 40.0 40.0 11.8
Effective Green, g (s) 1.7 45.7 40.0 40.0 11.8
Actuated g/C Ratio 0.03 0.70 0.61 0.61 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 41 1300 1138 865 270
v/s Ratio Prot 0.02 c0.61 0.31 c0.11
v/s Ratio Perm 0.02
v/c Ratio 0.83 0.87 0.51 0.02 0.59
Uniform Delay, d1 31.8 7.6 7.2 5.0 24.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 76.2 6.3 0.4 0.0 3.3
Delay (s) 108.0 13.9 7.6 5.1 27.9
Level of Service F B A A C
Approach Delay (s) 16.7 7.5 27.9
Approach LOS B A C

Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 65.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 77.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
11: Pala Rd (SR-76) & Couser Canyon Rd Timings

LOS Engineering

Lane Group EBT EBR WBL WBT NBL
Lane Configurations
Volume (vph) 1010 37 6 520 65
Turn Type Perm Prot
Protected Phases 4 3 8 2
Permitted Phases 4
Detector Phases 4 4 3 8 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0
Total Split (s) 62.0 62.0 8.0 70.0 20.0
Total Split (%) 68.9% 68.9% 8.9% 77.8% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min
Act Effct Green (s) 37.3 37.3 4.4 38.4 9.0
Actuated g/C Ratio 0.66 0.66 0.07 0.68 0.16
v/c Ratio 0.86 0.04 0.05 0.43 0.38
Control Delay 17.2 1.8 38.2 4.9 26.5
Queue Delay 0.8 0.0 0.0 0.0 0.0
Total Delay 18.0 1.8 38.2 4.9 26.5
LOS B A D A C
Approach Delay 17.5 5.3 26.5
Approach LOS B A C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 56.5
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 14.1 Intersection LOS: B
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     11: Pala Rd (SR-76) & Couser Canyon Rd
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AM Existing + Cumulative + Project With Mitigation
11: Pala Rd (SR-76) & Couser Canyon Rd Queues

LOS Engineering

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 9 15 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.957
Flt Protected 0.950 0.967
Satd. Flow (prot) 1863 1417 1583 1863 1542 0
Flt Permitted 0.950 0.967
Satd. Flow (perm) 1863 1417 1583 1863 1542 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 39 23
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 470 11023 1081
Travel Time (s) 10.7 250.5 24.6
Volume (vph) 1010 37 6 520 65 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1063 39 6 547 68 32
Lane Group Flow (vph) 1063 39 6 547 100 0
v/c Ratio 0.86 0.04 0.05 0.43 0.38
Control Delay 17.2 1.8 38.2 4.9 26.5
Queue Delay 0.8 0.0 0.0 0.0 0.0
Total Delay 18.0 1.8 38.2 4.9 26.5
Queue Length 50th (ft) 172 0 2 54 22
Queue Length 95th (ft) #767 10 16 132 86
Internal Link Dist (ft) 390 10943 1001
Turn Bay Length (ft)
Base Capacity (vph) 1420 1090 110 1485 435
Starvation Cap Reductn 135 0 0 0 0
Spillback Cap Reductn 0 0 0 3 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.83 0.04 0.05 0.37 0.23

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project With Mitigation
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.96
Flt Protected 1.00 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1863 1417 1583 1863 1542
Flt Permitted 1.00 1.00 0.95 1.00 0.97
Satd. Flow (perm) 1863 1417 1583 1863 1542
Volume (vph) 1010 37 6 520 65 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1063 39 6 547 68 32
RTOR Reduction (vph) 0 14 0 0 19 0
Lane Group Flow (vph) 1063 25 6 547 81 0
Turn Type Perm Prot
Protected Phases 4 3 8 2
Permitted Phases 4
Actuated Green, G (s) 37.3 37.3 0.5 41.8 9.0
Effective Green, g (s) 37.3 37.3 0.5 41.8 9.0
Actuated g/C Ratio 0.63 0.63 0.01 0.71 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1182 899 13 1324 236
v/s Ratio Prot c0.57 0.00 c0.29 c0.05
v/s Ratio Perm 0.02
v/c Ratio 0.90 0.03 0.46 0.41 0.34
Uniform Delay, d1 9.2 4.0 29.0 3.5 22.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.3 0.0 23.8 0.2 0.9
Delay (s) 18.5 4.0 52.8 3.7 23.1
Level of Service B A D A C
Approach Delay (s) 17.9 4.2 23.1
Approach LOS B A C

Intersection Summary
HCM Average Control Delay 13.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 58.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
12: Pala Mesa Dr & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 250 120 114 62 52 368 143 717
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 26.0 32.0 16.0 22.0 10.0 24.0 18.0 32.0
Total Split (%) 28.9% 35.6% 17.8% 24.4% 11.1% 26.7% 20.0% 35.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 15.6 18.2 10.0 13.0 6.8 16.2 11.1 22.7
Actuated g/C Ratio 0.23 0.27 0.15 0.20 0.10 0.24 0.16 0.34
v/c Ratio 0.73 0.79 0.52 0.37 0.36 0.59 0.59 0.65
Control Delay 40.4 28.1 42.0 21.9 45.4 27.6 42.4 24.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.4 28.1 42.0 21.9 45.4 27.6 42.4 24.4
LOS D C D C D C D C
Approach Delay 32.7 31.0 29.3 27.3
Approach LOS C C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 66.4
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 29.7 Intersection LOS: C
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     12: Pala Mesa Dr & Old Hwy 395

AM Existing + Cumulative + Project With Mitigation
12: Pala Mesa Dr & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 0 0 150 0 200 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.893 0.918 0.963 0.995
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1663 0 1583 1710 0 1583 3408 0 1583 3522 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1663 0 1583 1710 0 1583 3408 0 1583 3522 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 146 61 45 4
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 3628 1500 4464 5461
Travel Time (s) 82.5 34.1 101.5 124.1
Volume (vph) 250 120 300 114 62 75 52 368 121 143 717 24
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 126 316 120 65 79 55 387 127 151 755 25
Lane Group Flow (vph) 263 442 0 120 144 0 55 514 0 151 780 0
v/c Ratio 0.73 0.79 0.52 0.37 0.36 0.59 0.59 0.65
Control Delay 40.4 28.1 42.0 21.9 45.4 27.6 42.4 24.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.4 28.1 42.0 21.9 45.4 27.6 42.4 24.4
Queue Length 50th (ft) 111 129 52 34 25 105 65 168
Queue Length 95th (ft) #224 263 122 94 #79 182 #148 270
Internal Link Dist (ft) 3548 1420 4384 5381
Turn Bay Length (ft) 150 200
Base Capacity (vph) 494 748 298 532 156 1117 340 1483
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.53 0.59 0.40 0.27 0.35 0.46 0.44 0.53

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project With Mitigation
12: Pala Mesa Dr & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.89 1.00 0.92 1.00 0.96 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1663 1583 1709 1583 3408 1583 3522
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1663 1583 1709 1583 3408 1583 3522
Volume (vph) 250 120 300 114 62 75 52 368 121 143 717 24
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 126 316 120 65 79 55 387 127 151 755 25
RTOR Reduction (vph) 0 106 0 0 49 0 0 34 0 0 3 0
Lane Group Flow (vph) 263 336 0 120 95 0 55 480 0 151 777 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 12.5 18.2 7.4 13.1 2.9 17.1 8.5 22.7
Effective Green, g (s) 12.5 18.2 7.4 13.1 2.9 17.1 8.5 22.7
Actuated g/C Ratio 0.19 0.27 0.11 0.19 0.04 0.25 0.13 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 294 450 174 333 68 867 200 1190
v/s Ratio Prot c0.17 c0.20 0.08 0.06 0.03 0.14 c0.10 c0.22
v/s Ratio Perm
v/c Ratio 0.89 0.75 0.69 0.28 0.81 0.55 0.76 0.65
Uniform Delay, d1 26.7 22.4 28.8 23.1 31.9 21.7 28.3 18.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 27.2 6.6 10.8 0.5 48.6 0.8 14.9 1.3
Delay (s) 53.9 29.0 39.6 23.5 80.5 22.5 43.2 20.2
Level of Service D C D C F C D C
Approach Delay (s) 38.3 30.8 28.1 23.9
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 29.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 67.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
14: Stewart Canyon Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 21 19 23 5 8 404 302 1003
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 10.0 22.0 11.0 23.0 9.0 23.0 34.0 48.0
Total Split (%) 11.1% 24.4% 12.2% 25.6% 10.0% 25.6% 37.8% 53.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 6.5 7.9 6.8 8.2 5.8 19.4 15.4 34.2
Actuated g/C Ratio 0.12 0.15 0.12 0.16 0.10 0.39 0.29 0.68
v/c Ratio 0.12 0.20 0.12 0.59 0.05 0.33 0.68 0.45
Control Delay 33.3 16.6 32.4 10.2 35.1 20.2 25.8 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.3 16.6 32.4 10.2 35.1 20.2 25.8 8.1
LOS C B C B D C C A
Approach Delay 21.3 11.9 20.5 12.1
Approach LOS C B C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 50.2
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 14.1 Intersection LOS: B
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     14: Stewart Canyon Rd & Old Hwy 395
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AM Existing + Cumulative + Project With Mitigation
14: Stewart Canyon Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 200 0 100 0 100 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.903 0.853 0.994 0.996
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1682 0 1583 1589 0 1583 3518 0 1583 3525 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1682 0 1583 1589 0 1583 3518 0 1583 3525 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 37 287 4 4
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1302 7424 5461 3410
Travel Time (s) 29.6 168.7 124.1 77.5
Volume (vph) 21 19 35 23 5 273 8 404 16 302 1003 29
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 20 37 24 5 287 8 425 17 318 1056 31
Lane Group Flow (vph) 22 57 0 24 292 0 8 442 0 318 1087 0
v/c Ratio 0.12 0.20 0.12 0.59 0.05 0.33 0.68 0.45
Control Delay 33.3 16.6 32.4 10.2 35.1 20.2 25.8 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.3 16.6 32.4 10.2 35.1 20.2 25.8 8.1
Queue Length 50th (ft) 5 4 5 1 2 45 61 45
Queue Length 95th (ft) 35 42 36 70 18 158 222 266
Internal Link Dist (ft) 1222 7344 5381 3330
Turn Bay Length (ft) 200 100 100
Base Capacity (vph) 191 551 218 710 159 1603 742 2580
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.10 0.11 0.41 0.05 0.28 0.43 0.42

Intersection Summary
Area Type: Other

AM Existing + Cumulative + Project With Mitigation
14: Stewart Canyon Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.90 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1681 1583 1588 1583 3519 1583 3524
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1681 1583 1588 1583 3519 1583 3524
Volume (vph) 21 19 35 23 5 273 8 404 16 302 1003 29
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 20 37 24 5 287 8 425 17 318 1056 31
RTOR Reduction (vph) 0 33 0 0 256 0 0 3 0 0 2 0
Lane Group Flow (vph) 22 24 0 24 36 0 8 439 0 318 1085 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.6 5.8 1.9 6.1 0.6 20.1 12.7 32.2
Effective Green, g (s) 1.6 5.8 1.9 6.1 0.6 20.1 12.7 32.2
Actuated g/C Ratio 0.03 0.10 0.03 0.11 0.01 0.36 0.22 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 45 173 53 171 17 1252 356 2008
v/s Ratio Prot 0.01 0.01 c0.02 c0.02 0.01 0.12 c0.20 c0.31
v/s Ratio Perm
v/c Ratio 0.49 0.14 0.45 0.21 0.47 0.35 0.89 0.54
Uniform Delay, d1 27.0 23.1 26.8 23.0 27.8 13.4 21.2 7.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.1 0.4 6.0 0.6 19.2 0.2 23.4 0.3
Delay (s) 35.2 23.4 32.8 23.6 47.0 13.6 44.7 7.9
Level of Service D C C C D B D A
Approach Delay (s) 26.7 24.3 14.2 16.2
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 17.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 56.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

Campus Park Traffic Impact Study Appendix Page 847 of 940



AM Existing + Cumulative + Project With Mitigation
15: Reche Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 270 280 475 281 255 459
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 33.0 33.0 53.0 87.0 34.0 34.0
Total Split (%) 27.5% 27.5% 44.2% 72.5% 28.3% 28.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None Min Min Min
Act Effct Green (s) 17.9 17.9 26.9 44.6 13.0 13.0
Actuated g/C Ratio 0.25 0.25 0.37 0.62 0.18 0.18
v/c Ratio 0.72 0.51 0.85 0.13 0.42 0.74
Control Delay 40.3 7.6 36.5 6.0 32.0 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.3 7.6 36.5 6.0 32.0 11.4
LOS D A D A C B
Approach Delay 23.6 25.1 18.7
Approach LOS C C B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 72
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 22.5 Intersection LOS: C
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     15: Reche Rd & Old Hwy 395

AM Existing + Cumulative + Project With Mitigation
15: Reche Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Storage Length (ft) 0 0 150 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 295 483
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2635 3410 4960
Travel Time (s) 59.9 77.5 112.7
Volume (vph) 270 280 475 281 255 459
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 295 500 296 268 483
Lane Group Flow (vph) 284 295 500 296 268 483
v/c Ratio 0.72 0.51 0.85 0.13 0.42 0.74
Control Delay 40.3 7.6 36.5 6.0 32.0 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.3 7.6 36.5 6.0 32.0 11.4
Queue Length 50th (ft) 104 0 176 23 52 0
Queue Length 95th (ft) #301 72 456 52 128 101
Internal Link Dist (ft) 2555 3330 4880
Turn Bay Length (ft) 150
Base Capacity (vph) 590 714 857 2702 1278 820
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.41 0.58 0.11 0.21 0.59

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project With Mitigation
15: Reche Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Volume (vph) 270 280 475 281 255 459
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 295 500 296 268 483
RTOR Reduction (vph) 0 220 0 0 0 389
Lane Group Flow (vph) 284 75 500 296 268 94
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 17.9 17.9 26.9 44.6 13.7 13.7
Effective Green, g (s) 17.9 17.9 26.9 44.6 13.7 13.7
Actuated g/C Ratio 0.25 0.25 0.38 0.63 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 402 360 604 2239 688 275
v/s Ratio Prot c0.18 c0.32 0.08 c0.08
v/s Ratio Perm 0.05 0.07
v/c Ratio 0.71 0.21 0.83 0.13 0.39 0.34
Uniform Delay, d1 23.9 20.7 19.7 5.2 24.8 24.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.6 0.3 9.1 0.0 0.4 0.7
Delay (s) 29.5 21.0 28.8 5.2 25.1 25.3
Level of Service C C C A C C
Approach Delay (s) 25.2 20.1 25.2
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 23.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 70.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 220 1000 81 250 843 60
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 3
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0
Total Split (s) 41.0 0.0 20.0 41.0 29.0 29.0 21.0 20.0
Total Split (%) 45.6% 0.0% 22.2% 45.6% 32.2% 32.2% 23% 22%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Min Min None None
Act Effct Green (s) 37.0 86.8 12.7 53.8 25.0 25.0
Actuated g/C Ratio 0.43 1.00 0.15 0.62 0.29 0.29
v/c Ratio 0.34 0.74 0.31 0.30 1.00 0.12
Control Delay 21.0 3.1 35.9 8.7 63.5 24.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.0 3.1 35.9 8.7 63.5 24.7
LOS C A D A E C
Approach Delay 6.3 15.3 60.9
Approach LOS A B E

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 86.8
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 27.6 Intersection LOS: C
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395
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AM Existing + Cumulative + Project With Mitigation
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 130 210 100
Storage Lanes 1 1 1 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 434 4960 1035
Travel Time (s) 9.9 112.7 23.5
Volume (vph) 220 1000 81 250 843 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 1053 85 263 887 63
Lane Group Flow (vph) 232 1053 85 263 887 63
v/c Ratio 0.34 0.74 0.31 0.30 1.00 0.12
Control Delay 21.0 3.1 35.9 8.7 63.5 24.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.0 3.1 35.9 8.7 63.5 24.7
Queue Length 50th (ft) 89 64 42 61 ~261 26
Queue Length 95th (ft) m102 m39 84 101 #400 58
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 676 1417 344 877 886 538
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.74 0.25 0.30 1.00 0.12

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

AM Existing + Cumulative + Project With Mitigation
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Volume (vph) 220 1000 81 250 843 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 1053 85 263 887 63
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 232 1053 85 263 887 63
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 3
Actuated Green, G (s) 37.0 86.7 12.7 49.7 25.0 25.0
Effective Green, g (s) 37.0 86.7 12.7 49.7 25.0 25.0
Actuated g/C Ratio 0.43 1.00 0.15 0.57 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 676 1417 273 878 886 537
v/s Ratio Prot 0.15 0.05 0.13 c0.29 0.03
v/s Ratio Perm c0.74 0.06
v/c Ratio 0.34 0.74 0.31 0.30 1.00 0.12
Uniform Delay, d1 16.7 0.0 33.1 9.5 30.9 22.7
Progression Factor 1.15 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.4 0.7 0.2 30.5 0.1
Delay (s) 19.2 1.4 33.7 9.7 61.4 22.8
Level of Service B A C A E C
Approach Delay (s) 4.6 15.6 58.8
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 26.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 86.7 Sum of lost time (s) 4.0
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 800 270 117 370 8 865
Turn Type Perm Prot custom
Protected Phases 2 3 1 2 4 1 4 3
Permitted Phases 2 3 4
Detector Phases 2 3 2 3 1 2 4 1 4
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 49.0 49.0 21.0 29.0 20.0 41.0 20.0
Total Split (%) 54.4% 54.4% 23.3% 32.2% 22.2% 45.6% 22%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min None None
Act Effct Green (s) 41.7 41.7 17.0 25.0 16.0 37.0
Actuated g/C Ratio 0.48 0.48 0.20 0.29 0.18 0.43
v/c Ratio 0.49 0.34 0.40 0.72 0.05 1.00
Control Delay 5.6 0.6 35.8 37.7 31.1 43.0
Queue Delay 0.3 0.0 0.0 0.0 0.0 0.0
Total Delay 5.9 0.6 35.8 37.7 31.1 43.0
LOS A A D D C D
Approach Delay 4.6 37.2 42.8
Approach LOS A D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 86.8
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 24.9 Intersection LOS: C
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps

AM Existing + Cumulative + Project With Mitigation
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 285 0 0 0 0 200
Storage Lanes 0 1 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.974
Satd. Flow (prot) 0 3539 1417 1583 1863 0 0 0 0 0 1814 1417
Flt Permitted 0.950 0.974
Satd. Flow (perm) 0 3539 1417 1583 1863 0 0 0 0 0 1814 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 284 532
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 434 744 972 897
Travel Time (s) 9.9 16.9 22.1 20.4
Volume (vph) 0 800 270 117 370 0 0 0 0 9 8 865
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 842 284 123 389 0 0 0 0 9 8 911
Lane Group Flow (vph) 0 842 284 123 389 0 0 0 0 0 17 911
v/c Ratio 0.49 0.34 0.40 0.72 0.05 1.00
Control Delay 5.6 0.6 35.8 37.7 31.1 43.0
Queue Delay 0.3 0.0 0.0 0.0 0.0 0.0
Total Delay 5.9 0.6 35.8 37.7 31.1 43.0
Queue Length 50th (ft) 40 0 60 195 8 ~284
Queue Length 95th (ft) m44 m0 115 #330 26 #593
Internal Link Dist (ft) 354 664 892 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 1837 872 310 538 335 910
Starvation Cap Reductn 413 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.33 0.40 0.72 0.05 1.00

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Existing + Cumulative + Project With Mitigation
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 3539 1417 1583 1863 1815 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (perm) 3539 1417 1583 1863 1815 1417
Volume (vph) 0 800 270 117 370 0 0 0 0 9 8 865
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 842 284 123 389 0 0 0 0 9 8 911
RTOR Reduction (vph) 0 0 147 0 0 0 0 0 0 0 0 305
Lane Group Flow (vph) 0 842 137 123 389 0 0 0 0 0 17 606
Turn Type Perm Prot Split custom
Protected Phases 2 3 1 2 4 4 1 4
Permitted Phases 2 3 4
Actuated Green, G (s) 41.7 41.7 17.0 25.0 16.0 37.0
Effective Green, g (s) 41.7 41.7 17.0 25.0 16.0 37.0
Actuated g/C Ratio 0.48 0.48 0.20 0.29 0.18 0.43
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1702 682 310 537 335 605
v/s Ratio Prot c0.24 0.08 c0.21 0.01 c0.43
v/s Ratio Perm 0.10
v/c Ratio 0.49 0.20 0.40 0.72 0.05 1.00
Uniform Delay, d1 15.3 12.9 30.4 27.8 29.1 24.9
Progression Factor 0.33 0.02 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.8 4.8 0.1 37.0
Delay (s) 5.2 0.3 31.2 32.6 29.2 61.9
Level of Service A A C C C E
Approach Delay (s) 4.0 32.2 0.0 61.3
Approach LOS A C A E

Intersection Summary
HCM Average Control Delay 30.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 86.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 600 178 300 4 80
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 34.0 66.0 32.0 24.0 24.0
Total Split (%) 37.8% 73.3% 35.6% 26.7% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 17.6 37.5 15.5 12.2 12.2
Actuated g/C Ratio 0.30 0.64 0.26 0.21 0.21
v/c Ratio 0.69 0.16 0.67 0.58 0.23
Control Delay 23.7 4.7 28.6 31.2 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.7 4.7 28.6 31.2 8.6
LOS C A C C A
Approach Delay 19.4 28.6 24.8
Approach LOS B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 58.7
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 22.6 Intersection LOS: C
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps
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AM Existing + Cumulative + Project With Mitigation
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 0 0 0 0 200 0 0
Storage Lanes 2 0 0 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.995 0.850
Flt Protected 0.950 0.953
Satd. Flow (prot) 3072 1863 0 0 1853 0 0 1775 1417 0 0 0
Flt Permitted 0.950 0.953
Satd. Flow (perm) 3072 1863 0 0 1853 0 0 1775 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 84
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 744 1271 1082 1005
Travel Time (s) 16.9 28.9 24.6 22.8
Volume (vph) 600 178 0 0 300 12 200 4 80 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 187 0 0 316 13 211 4 84 0 0 0
Lane Group Flow (vph) 632 187 0 0 329 0 0 215 84 0 0 0
v/c Ratio 0.69 0.16 0.67 0.58 0.23
Control Delay 23.7 4.7 28.6 31.2 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.7 4.7 28.6 31.2 8.6
Queue Length 50th (ft) 93 20 97 65 0
Queue Length 95th (ft) 209 54 241 180 37
Internal Link Dist (ft) 664 1191 1002 925
Turn Bay Length (ft) 300 200
Base Capacity (vph) 1343 1405 758 562 506
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.47 0.13 0.43 0.38 0.17

Intersection Summary
Area Type: Other

AM Existing + Cumulative + Project With Mitigation
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 1853 1776 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 1853 1776 1417
Volume (vph) 600 178 0 0 300 12 200 4 80 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 187 0 0 316 13 211 4 84 0 0 0
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 66 0 0 0
Lane Group Flow (vph) 632 187 0 0 328 0 0 215 18 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 17.6 37.5 15.9 12.2 12.2
Effective Green, g (s) 17.6 37.5 15.9 12.2 12.2
Actuated g/C Ratio 0.31 0.65 0.28 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 937 1211 511 376 300
v/s Ratio Prot c0.21 0.10 c0.18
v/s Ratio Perm 0.12 0.01
v/c Ratio 0.67 0.15 0.64 0.57 0.06
Uniform Delay, d1 17.5 3.9 18.4 20.4 18.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.1 2.7 2.1 0.1
Delay (s) 19.5 4.0 21.1 22.5 18.3
Level of Service B A C C B
Approach Delay (s) 15.9 21.1 21.3 0.0
Approach LOS B C C A

Intersection Summary
HCM Average Control Delay 18.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 57.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
30: Pala Rd (SR-76) & Melrose Dr Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 16 1000 220 200 2150 50 450 8 210 157 157
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Detector Phases 7 4 5 3 8 1 5 2 2 3 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 20.0
Total Split (s) 9.0 49.0 28.0 20.0 60.0 28.0 28.0 33.0 53.0 28.0 33.0
Total Split (%) 6.9% 37.7% 21.5% 15.4% 46.2% 21.5% 21.5% 25.4% 40.8% 21.5% 25.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Max None Max
Act Effct Green (s) 5.0 42.3 68.5 13.2 56.1 77.7 22.2 33.7 50.9 17.5 29.1
Actuated g/C Ratio 0.04 0.34 0.56 0.11 0.46 0.63 0.18 0.27 0.41 0.14 0.24
v/c Ratio 0.14 0.60 0.26 0.64 0.97 0.06 0.86 0.02 0.33 0.73 1.10
Control Delay 63.1 35.4 2.4 62.3 46.7 2.4 64.8 37.8 12.3 69.1 109.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.1 35.4 2.4 62.3 46.7 2.4 64.8 37.8 12.3 69.1 109.4
LOS E D A E D A E D B E F
Approach Delay 29.9 47.1 48.0 99.4
Approach LOS C D D F

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 122.8
Natural Cycle: 130
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.10
Intersection Signal Delay: 49.5 Intersection LOS: D
Intersection Capacity Utilization 100.1% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     30: Pala Rd (SR-76) & Melrose Dr

AM Existing + Cumulative + Project With Mitigation
30: Pala Rd (SR-76) & Melrose Dr Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 500 500 500 500 400 400 200 0
Storage Lanes 2 1 2 1 2 1 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.900
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3072 5085 1417 3072 5085 1417 3072 1863 1417 1583 1676 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3072 5085 1417 3072 5085 1417 3072 1863 1417 1583 1676 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 232 53 130 72
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1330 646 1034 733
Travel Time (s) 30.2 14.7 23.5 16.7
Volume (vph) 16 1000 220 200 2150 50 450 8 210 157 157 314
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 17 1053 232 211 2263 53 474 8 221 165 165 331
Lane Group Flow (vph) 17 1053 232 211 2263 53 474 8 221 165 496 0
v/c Ratio 0.14 0.60 0.26 0.64 0.97 0.06 0.86 0.02 0.33 0.73 1.10
Control Delay 63.1 35.4 2.4 62.3 46.7 2.4 64.8 37.8 12.3 69.1 109.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.1 35.4 2.4 62.3 46.7 2.4 64.8 37.8 12.3 69.1 109.4
Queue Length 50th (ft) 6 258 0 82 612 0 182 4 42 125 ~390
Queue Length 95th (ft) 20 316 37 129 #841 15 #281 19 117 204 #664
Internal Link Dist (ft) 1250 566 954 653
Turn Bay Length (ft) 500 500 500 500 400 400 200
Base Capacity (vph) 120 1827 885 392 2324 907 592 511 679 294 452
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.58 0.26 0.54 0.97 0.06 0.80 0.02 0.33 0.56 1.10

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project With Mitigation
30: Pala Rd (SR-76) & Melrose Dr HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 5085 1417 3072 5085 1417 3072 1863 1417 1583 1676
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 5085 1417 3072 5085 1417 3072 1863 1417 1583 1676
Volume (vph) 16 1000 220 200 2150 50 450 8 210 157 157 314
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 17 1053 232 211 2263 53 474 8 221 165 165 331
RTOR Reduction (vph) 0 0 108 0 0 22 0 0 77 0 55 0
Lane Group Flow (vph) 17 1053 124 211 2263 31 474 8 144 165 441 0
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Actuated Green, G (s) 1.9 44.8 67.0 13.2 56.1 73.6 22.2 33.8 51.0 17.5 29.1
Effective Green, g (s) 1.9 44.8 67.0 13.2 56.1 73.6 22.2 33.8 51.0 17.5 29.1
Actuated g/C Ratio 0.02 0.36 0.53 0.11 0.45 0.59 0.18 0.27 0.41 0.14 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 47 1818 803 324 2277 878 544 503 577 221 389
v/s Ratio Prot 0.01 0.21 0.03 c0.07 c0.45 0.00 c0.15 0.00 0.10 0.10 c0.26
v/s Ratio Perm 0.06 0.02
v/c Ratio 0.36 0.58 0.15 0.65 0.99 0.04 0.87 0.02 0.25 0.75 1.13
Uniform Delay, d1 61.1 32.6 14.8 53.8 34.4 10.9 50.2 33.6 24.5 51.8 48.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.7 0.5 0.1 4.6 17.3 0.0 14.2 0.1 0.2 12.9 87.0
Delay (s) 65.8 33.1 14.9 58.5 51.7 10.9 64.4 33.6 24.7 64.6 135.1
Level of Service E C B E D B E C C E F
Approach Delay (s) 30.3 51.5 51.6 117.5
Approach LOS C D D F

Intersection Summary
HCM Average Control Delay 54.6 HCM Level of Service D
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 125.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 100.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
31: Pala Rd (SR-76) & E Vista Way Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBT
Lane Configurations
Volume (vph) 74 950 350 300 1680 300 47 286 200
Turn Type Prot pm+ov Prot Split pm+ov
Protected Phases 7 4 2 3 8 2 2 3 6
Permitted Phases 4 2
Detector Phases 7 4 2 3 8 2 2 3 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 8.0 20.0
Total Split (s) 9.0 29.0 25.0 16.0 36.0 25.0 25.0 16.0 20.0
Total Split (%) 10.0% 32.2% 27.8% 17.8% 40.0% 27.8% 27.8% 17.8% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None Max None None Max Max None Max
Act Effct Green (s) 5.0 25.3 50.3 11.7 32.0 21.0 21.0 32.7 16.0
Actuated g/C Ratio 0.06 0.28 0.56 0.13 0.36 0.23 0.23 0.36 0.18
v/c Ratio 0.89 0.70 0.42 0.79 0.99 0.86 0.11 0.43 0.65
Control Delay 114.2 32.2 7.6 53.2 48.8 56.5 28.1 3.2 26.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 114.2 32.2 7.6 53.2 48.8 56.5 28.1 3.2 26.3
LOS F C A D D E C A C
Approach Delay 30.4 49.5 30.3 26.3
Approach LOS C D C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 38.5 Intersection LOS: D
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     31: Pala Rd (SR-76) & E Vista Way
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AM Existing + Cumulative + Project With Mitigation
31: Pala Rd (SR-76) & E Vista Way Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 150 450 0 0 200 0 0
Storage Lanes 1 1 2 0 1 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 0.91 1.00 1.00 1.00 0.95 0.95 0.95
Frt 0.850 0.998 0.850 0.919
Flt Protected 0.950 0.950 0.950 0.999
Satd. Flow (prot) 1583 5085 1417 3072 5075 0 1583 1863 1417 0 3249 0
Flt Permitted 0.950 0.950 0.950 0.999
Satd. Flow (perm) 1583 5085 1417 3072 5075 0 1583 1863 1417 0 3249 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 170 2 301 173
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 710 526 797 552
Travel Time (s) 16.1 12.0 18.1 12.5
Volume (vph) 74 950 350 300 1680 20 300 47 286 6 200 241
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 78 1000 368 316 1768 21 316 49 301 6 211 254
Lane Group Flow (vph) 78 1000 368 316 1789 0 316 49 301 0 471 0
v/c Ratio 0.89 0.70 0.42 0.79 0.99 0.86 0.11 0.43 0.65
Control Delay 114.2 32.2 7.6 53.2 48.8 56.5 28.1 3.2 26.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 114.2 32.2 7.6 53.2 48.8 56.5 28.1 3.2 26.3
Queue Length 50th (ft) 45 186 54 90 365 173 22 0 82
Queue Length 95th (ft) #130 234 115 #151 #484 #318 51 28 135
Internal Link Dist (ft) 630 446 717 472
Turn Bay Length (ft) 300 150 450 200
Base Capacity (vph) 88 1428 867 409 1806 369 435 709 720
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.89 0.70 0.42 0.77 0.99 0.86 0.11 0.42 0.65

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project With Mitigation
31: Pala Rd (SR-76) & E Vista Way HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1583 5085 1417 3072 5076 1583 1863 1417 3251
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1583 5085 1417 3072 5076 1583 1863 1417 3251
Volume (vph) 74 950 350 300 1680 20 300 47 286 6 200 241
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 78 1000 368 316 1768 21 316 49 301 6 211 254
RTOR Reduction (vph) 0 0 83 0 1 0 0 0 192 0 142 0
Lane Group Flow (vph) 78 1000 285 316 1788 0 316 49 109 0 329 0
Turn Type Prot pm+ov Prot Split pm+ov Split
Protected Phases 7 4 2 3 8 2 2 3 6 6
Permitted Phases 4 2
Actuated Green, G (s) 5.0 25.3 46.3 11.7 32.0 21.0 21.0 32.7 16.0
Effective Green, g (s) 5.0 25.3 46.3 11.7 32.0 21.0 21.0 32.7 16.0
Actuated g/C Ratio 0.06 0.28 0.51 0.13 0.36 0.23 0.23 0.36 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 88 1429 792 399 1805 369 435 515 578
v/s Ratio Prot 0.05 0.20 0.08 c0.10 c0.35 c0.20 0.03 0.03 c0.10
v/s Ratio Perm 0.12 0.05
v/c Ratio 0.89 0.70 0.36 0.79 0.99 0.86 0.11 0.21 0.57
Uniform Delay, d1 42.2 29.0 13.0 38.0 28.8 33.1 27.2 19.8 33.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 59.6 1.5 0.3 10.3 18.9 21.8 0.5 0.2 4.0
Delay (s) 101.8 30.5 13.3 48.3 47.7 54.8 27.7 20.0 37.9
Level of Service F C B D D D C B D
Approach Delay (s) 29.9 47.8 37.1 37.9
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 39.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
32: Pala Rd (SR-76) & North River Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 170 1150 1900 300 150 185
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 15.0 70.0 55.0 55.0 20.0 20.0
Total Split (%) 16.7% 77.8% 61.1% 61.1% 22.2% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Max Max
Act Effct Green (s) 11.0 66.0 51.0 51.0 16.0 16.0
Actuated g/C Ratio 0.12 0.73 0.57 0.57 0.18 0.18
v/c Ratio 0.93 0.47 1.00 0.34 0.56 0.47
Control Delay 89.9 5.6 40.1 2.4 42.5 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.9 5.6 40.1 2.4 42.5 9.2
LOS F A D A D A
Approach Delay 16.4 34.9 24.1
Approach LOS B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 27.7 Intersection LOS: C
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     32: Pala Rd (SR-76) & North River Rd

AM Existing + Cumulative + Project With Mitigation
32: Pala Rd (SR-76) & North River Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 150 0 50 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 305 195
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 1356 1400 1286
Travel Time (s) 30.8 31.8 29.2
Volume (vph) 170 1150 1900 300 150 185
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 179 1211 2000 316 158 195
Lane Group Flow (vph) 179 1211 2000 316 158 195
v/c Ratio 0.93 0.47 1.00 0.34 0.56 0.47
Control Delay 89.9 5.6 40.1 2.4 42.5 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.9 5.6 40.1 2.4 42.5 9.2
Queue Length 50th (ft) 102 121 555 3 83 0
Queue Length 95th (ft) #226 155 #765 37 147 57
Internal Link Dist (ft) 1276 1320 1206
Turn Bay Length (ft) 150 50
Base Capacity (vph) 193 2595 2005 935 281 412
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.47 1.00 0.34 0.56 0.47

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project With Mitigation
32: Pala Rd (SR-76) & North River Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Volume (vph) 170 1150 1900 300 150 185
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 179 1211 2000 316 158 195
RTOR Reduction (vph) 0 0 0 132 0 160
Lane Group Flow (vph) 179 1211 2000 184 158 35
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 11.0 66.0 51.0 51.0 16.0 16.0
Effective Green, g (s) 11.0 66.0 51.0 51.0 16.0 16.0
Actuated g/C Ratio 0.12 0.73 0.57 0.57 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 193 2595 2005 803 281 252
v/s Ratio Prot c0.11 0.34 c0.57 c0.10
v/s Ratio Perm 0.13 0.02
v/c Ratio 0.93 0.47 1.00 0.23 0.56 0.14
Uniform Delay, d1 39.1 4.9 19.4 9.7 33.8 31.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.2 0.1 19.4 0.1 7.9 1.1
Delay (s) 83.3 5.0 38.8 9.9 41.7 32.3
Level of Service F A D A D C
Approach Delay (s) 15.1 34.8 36.5
Approach LOS B C D

Intersection Summary
HCM Average Control Delay 28.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
33: Pala Rd (SR-76) & Olive Hill Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 1100 178 470 1900 200 110 153 250 150 300 193
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phases 7 4 4 3 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 10.0 27.0 27.0 22.0 39.0 39.0 20.0 21.0 21.0 20.0 21.0 21.0
Total Split (%) 11.1% 30.0% 30.0% 24.4% 43.3% 43.3% 22.2% 23.3% 23.3% 22.2% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None Max Max Max Max Max Max
Act Effct Green (s) 6.0 23.7 23.7 17.3 35.0 35.0 16.0 17.0 17.0 16.0 17.0 17.0
Actuated g/C Ratio 0.07 0.26 0.26 0.19 0.39 0.39 0.18 0.19 0.19 0.18 0.19 0.19
v/c Ratio 0.99 0.86 0.37 0.84 1.01 0.32 0.41 0.46 0.55 0.29 0.90 0.47
Control Delay 130.6 40.0 6.5 49.1 51.4 6.4 38.0 37.3 9.0 33.8 65.4 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 130.6 40.0 6.5 49.1 51.4 6.4 38.0 37.3 9.0 33.8 65.4 8.8
LOS F D A D D A D D A C E A
Approach Delay 42.2 47.5 23.7 41.1
Approach LOS D D C D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 42.9 Intersection LOS: D
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     33: Pala Rd (SR-76) & Olive Hill Rd
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AM Existing + Cumulative + Project With Mitigation
33: Pala Rd (SR-76) & Olive Hill Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 200 0 150 150 0
Storage Lanes 1 1 2 1 1 1 2 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 187 170 263 203
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 585 663 961 1186
Travel Time (s) 13.3 15.1 21.8 27.0
Volume (vph) 100 1100 178 470 1900 200 110 153 250 150 300 193
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 1158 187 495 2000 211 116 161 263 158 316 203
Lane Group Flow (vph) 105 1158 187 495 2000 211 116 161 263 158 316 203
v/c Ratio 0.99 0.86 0.37 0.84 1.01 0.32 0.41 0.46 0.55 0.29 0.90 0.47
Control Delay 130.6 40.0 6.5 49.1 51.4 6.4 38.0 37.3 9.0 33.8 65.4 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 130.6 40.0 6.5 49.1 51.4 6.4 38.0 37.3 9.0 33.8 65.4 8.8
Queue Length 50th (ft) 61 232 0 139 ~419 14 59 82 0 40 177 0
Queue Length 95th (ft) #165 #311 50 #212 #538 60 111 143 66 69 #329 57
Internal Link Dist (ft) 505 583 881 1106
Turn Bay Length (ft) 250 250 200 150 150
Base Capacity (vph) 106 1342 511 609 1978 655 281 352 481 546 352 432
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.99 0.86 0.37 0.81 1.01 0.32 0.41 0.46 0.55 0.29 0.90 0.47

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project With Mitigation
33: Pala Rd (SR-76) & Olive Hill Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Volume (vph) 100 1100 178 470 1900 200 110 153 250 150 300 193
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 1158 187 495 2000 211 116 161 263 158 316 203
RTOR Reduction (vph) 0 0 138 0 0 104 0 0 213 0 0 165
Lane Group Flow (vph) 105 1158 49 495 2000 107 116 161 50 158 316 38
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 6.0 23.7 23.7 17.3 35.0 35.0 16.0 17.0 17.0 16.0 17.0 17.0
Effective Green, g (s) 6.0 23.7 23.7 17.3 35.0 35.0 16.0 17.0 17.0 16.0 17.0 17.0
Actuated g/C Ratio 0.07 0.26 0.26 0.19 0.39 0.39 0.18 0.19 0.19 0.18 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 106 1339 373 591 1978 551 281 352 268 546 352 268
v/s Ratio Prot 0.07 0.23 c0.16 c0.39 c0.07 0.09 0.05 c0.17
v/s Ratio Perm 0.03 0.08 0.04 0.03
v/c Ratio 0.99 0.86 0.13 0.84 1.01 0.19 0.41 0.46 0.19 0.29 0.90 0.14
Uniform Delay, d1 42.0 31.6 25.3 35.0 27.5 18.2 32.8 32.4 30.7 32.1 35.7 30.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 84.2 6.1 0.2 10.1 23.0 0.2 4.4 4.2 1.5 1.3 27.9 1.1
Delay (s) 126.2 37.7 25.5 45.0 50.5 18.4 37.3 36.6 32.2 33.4 63.6 31.5
Level of Service F D C D D B D D C C E C
Approach Delay (s) 42.5 47.0 34.6 46.9
Approach LOS D D C D

Intersection Summary
HCM Average Control Delay 44.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 600 900 1700 202 239 900
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 22.0 70.0 48.0 48.0 20.0 22.0
Total Split (%) 24.4% 77.8% 53.3% 53.3% 22.2% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 18.0 66.0 44.0 44.0 16.0 38.0
Actuated g/C Ratio 0.20 0.73 0.49 0.49 0.18 0.42
v/c Ratio 1.03 0.25 1.03 0.27 0.46 0.90
Control Delay 81.0 4.1 55.2 2.8 36.3 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.0 4.1 55.2 2.8 36.3 37.4
LOS F A E A D D
Approach Delay 34.9 49.6 37.1
Approach LOS C D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 41.6 Intersection LOS: D
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd

AM Existing + Cumulative + Project With Mitigation
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 500 300 500 0
Storage Lanes 2 1 2 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Right Turn on Red Yes No
Satd. Flow (RTOR) 213
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 565 451 1333
Travel Time (s) 12.8 10.3 30.3
Volume (vph) 600 900 1700 202 239 900
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 947 1789 213 252 947
Lane Group Flow (vph) 632 947 1789 213 252 947
v/c Ratio 1.03 0.25 1.03 0.27 0.46 0.90
Control Delay 81.0 4.1 55.2 2.8 36.3 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.0 4.1 55.2 2.8 36.3 37.4
Queue Length 50th (ft) ~200 53 ~581 0 67 277
Queue Length 95th (ft) #306 67 #717 35 104 #417
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 614 3729 1730 802 546 1053
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.25 1.03 0.27 0.46 0.90

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project With Mitigation
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Volume (vph) 600 900 1700 202 239 900
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 947 1789 213 252 947
RTOR Reduction (vph) 0 0 0 109 0 0
Lane Group Flow (vph) 632 947 1789 104 252 947
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 18.0 66.0 44.0 44.0 16.0 34.0
Effective Green, g (s) 18.0 66.0 44.0 44.0 16.0 34.0
Actuated g/C Ratio 0.20 0.73 0.49 0.49 0.18 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 614 3729 1730 693 546 1053
v/s Ratio Prot c0.21 0.19 c0.51 0.08 c0.18
v/s Ratio Perm 0.07 0.20
v/c Ratio 1.03 0.25 1.03 0.15 0.46 0.90
Uniform Delay, d1 36.0 3.9 23.0 12.7 33.1 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.0 0.0 31.0 0.1 2.8 10.3
Delay (s) 80.0 4.0 54.0 12.8 35.9 36.6
Level of Service F A D B D D
Approach Delay (s) 34.4 49.6 36.5
Approach LOS C D D

Intersection Summary
HCM Average Control Delay 41.3 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
35: Reche Rd & Live Oak Park Rd Timings

LOS Engineering

Lane Group EBL EBT WBT SBL
Lane Configurations
Volume (vph) 79 496 446 87
Turn Type Prot
Protected Phases 7 4 8 6
Permitted Phases
Detector Phases 7 4 8 6
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 17.0 62.0 45.0 28.0
Total Split (%) 18.9% 68.9% 50.0% 31.1%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min
Act Effct Green (s) 8.7 26.9 20.4 12.5
Actuated g/C Ratio 0.16 0.54 0.41 0.25
v/c Ratio 0.32 0.52 0.71 0.59
Control Delay 30.0 8.5 19.9 19.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 30.0 8.5 19.9 19.5
LOS C A B B
Approach Delay 11.5 19.9 19.5
Approach LOS B B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 50
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 16.2 Intersection LOS: B
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     35: Reche Rd & Live Oak Park Rd
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AM Existing + Cumulative + Project With Mitigation
35: Reche Rd & Live Oak Park Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 75 0 0 0
Storage Lanes 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.983 0.912
Flt Protected 0.950 0.983
Satd. Flow (prot) 1583 1863 1831 0 1494 0
Flt Permitted 0.950 0.983
Satd. Flow (perm) 1583 1863 1831 0 1494 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 11 101
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 4892 6958 2036
Travel Time (s) 111.2 158.1 46.3
Volume (vph) 79 496 446 65 87 162
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 83 522 469 68 92 171
Lane Group Flow (vph) 83 522 537 0 263 0
v/c Ratio 0.32 0.52 0.71 0.59
Control Delay 30.0 8.5 19.9 19.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 30.0 8.5 19.9 19.5
Queue Length 50th (ft) 22 65 129 42
Queue Length 95th (ft) 86 192 331 154
Internal Link Dist (ft) 4812 6878 1956
Turn Bay Length (ft) 75
Base Capacity (vph) 386 1386 1116 698
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.22 0.38 0.48 0.38

Intersection Summary
Area Type: Other

AM Existing + Cumulative + Project With Mitigation
35: Reche Rd & Live Oak Park Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 0.91
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1583 1863 1831 1494
Flt Permitted 0.95 1.00 1.00 0.98
Satd. Flow (perm) 1583 1863 1831 1494
Volume (vph) 79 496 446 65 87 162
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 83 522 469 68 92 171
RTOR Reduction (vph) 0 0 6 0 75 0
Lane Group Flow (vph) 83 522 531 0 188 0
Turn Type Prot
Protected Phases 7 4 8 6
Permitted Phases
Actuated Green, G (s) 4.6 29.0 20.4 12.5
Effective Green, g (s) 4.6 29.0 20.4 12.5
Actuated g/C Ratio 0.09 0.59 0.41 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 147 1091 755 377
v/s Ratio Prot 0.05 c0.28 c0.29 c0.13
v/s Ratio Perm
v/c Ratio 0.56 0.48 0.70 0.50
Uniform Delay, d1 21.5 5.9 12.0 15.8
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 0.3 3.0 1.0
Delay (s) 26.4 6.2 15.0 16.8
Level of Service C A B B
Approach Delay (s) 9.0 15.0 16.8
Approach LOS A B B

Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 49.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 50 2120 1600 110 0 70
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 53 2232 1684 116 0 74
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1800 2963 900
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1800 2963 900
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 84 100 74
cM capacity (veh/h) 339 10 282

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 53 1116 1116 1123 677 74
Volume Left 53 0 0 0 0 0
Volume Right 0 0 0 0 116 74
cSH 339 1700 1700 1700 1700 282
Volume to Capacity 0.16 0.66 0.66 0.66 0.40 0.26
Queue Length 95th (ft) 14 0 0 0 0 26
Control Delay (s) 17.6 0.0 0.0 0.0 0.0 22.3
Lane LOS C C
Approach Delay (s) 0.4 0.0 22.3
Approach LOS C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15

PM Existing + Cumulative + Project With Mitigation
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 220 1760 1340 120 60 80
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 12.0 44.0 32.0 32.0 21.0 21.0
Total Split (%) 18.5% 67.7% 49.2% 49.2% 32.3% 32.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 8.0 38.5 26.4 26.4 7.6 7.6
Actuated g/C Ratio 0.15 0.71 0.49 0.49 0.14 0.14
v/c Ratio 0.99 0.74 0.82 0.18 0.28 0.31
Control Delay 86.9 7.3 17.3 7.3 24.7 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 86.9 7.3 17.3 7.3 24.7 9.3
LOS F A B A C A
Approach Delay 16.2 16.5 15.9
Approach LOS B B B

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 54.2
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 16.3 Intersection LOS: B
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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PM Existing + Cumulative + Project With Mitigation
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 450 20 0 180
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 30 84
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3191 8309 1271
Travel Time (s) 72.5 188.8 28.9
Volume (vph) 220 1760 1340 120 60 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 1853 1411 126 63 84
Lane Group Flow (vph) 232 1853 1411 126 63 84
v/c Ratio 0.99 0.74 0.82 0.18 0.28 0.31
Control Delay 86.9 7.3 17.3 7.3 24.7 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 86.9 7.3 17.3 7.3 24.7 9.3
Queue Length 50th (ft) ~80 135 184 15 19 0
Queue Length 95th (ft) #210 256 #299 43 48 31
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 235 2543 1780 728 425 442
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.99 0.73 0.79 0.17 0.15 0.19

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Volume (vph) 220 1760 1340 120 60 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 1853 1411 126 63 84
RTOR Reduction (vph) 0 0 0 15 0 72
Lane Group Flow (vph) 232 1853 1411 111 63 12
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 8.1 38.6 26.5 26.5 7.6 7.6
Effective Green, g (s) 8.1 38.6 26.5 26.5 7.6 7.6
Actuated g/C Ratio 0.15 0.71 0.49 0.49 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 237 2520 1730 693 222 199
v/s Ratio Prot c0.15 0.52 c0.40 c0.04
v/s Ratio Perm 0.08 0.01
v/c Ratio 0.98 0.74 0.82 0.16 0.28 0.06
Uniform Delay, d1 23.0 4.7 11.8 7.7 20.9 20.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 51.9 1.1 3.1 0.1 0.7 0.1
Delay (s) 74.9 5.9 14.9 7.8 21.6 20.3
Level of Service E A B A C C
Approach Delay (s) 13.5 14.3 20.9
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 14.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 54.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 10 1600 1600 10 0 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 1684 1684 11 0 21
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1695 2553 847
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1695 2553 847
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 100 93
cM capacity (veh/h) 372 21 305

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 11 842 842 1123 572 21
Volume Left 11 0 0 0 0 0
Volume Right 0 0 0 0 11 21
cSH 372 1700 1700 1700 1700 305
Volume to Capacity 0.03 0.50 0.50 0.66 0.34 0.07
Queue Length 95th (ft) 2 0 0 0 0 6
Control Delay (s) 15.0 0.0 0.0 0.0 0.0 17.7
Lane LOS B C
Approach Delay (s) 0.1 0.0 17.7
Approach LOS C

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Cumulative + Project With Mitigation
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 130 1000 140 100 960 290 220 290 140 340 210
Turn Type Prot pm+ov Prot pm+ov Prot Perm Prot
Protected Phases 7 4 5 3 8 1 5 2 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 5 3 8 1 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 10.0 30.0 22.0 15.0 35.0 20.0 22.0 25.0 25.0 20.0 23.0
Total Split (%) 11.1% 33.3% 24.4% 16.7% 38.9% 22.2% 24.4% 27.8% 27.8% 22.2% 25.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lead Lag Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None Min None None Min Min Min Min Min Min
Act Effct Green (s) 6.0 27.3 44.0 9.6 28.4 46.5 15.7 20.7 20.7 14.1 19.1
Actuated g/C Ratio 0.07 0.32 0.52 0.11 0.33 0.54 0.18 0.24 0.24 0.17 0.22
v/c Ratio 1.22 0.93 0.18 0.61 0.86 0.36 0.79 0.67 0.32 0.71 0.93
Control Delay 193.8 45.8 1.7 52.8 35.5 5.9 54.6 39.1 7.3 42.5 61.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 193.8 45.8 1.7 52.8 35.5 5.9 54.6 39.1 7.3 42.5 61.4
LOS F D A D D A D D A D E
Approach Delay 56.1 30.4 37.5 52.3
Approach LOS E C D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 85.4
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.22
Intersection Signal Delay: 43.7 Intersection LOS: D
Intersection Capacity Utilization 82.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395
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PM Existing + Cumulative + Project With Mitigation
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 330 0 150 150 0 0 0 0
Storage Lanes 1 0 1 1 1 1 2 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.935
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1742 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1742 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 147 167 147 39
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 652 462 899 4464
Travel Time (s) 14.8 10.5 20.4 101.5
Volume (vph) 130 1000 140 100 960 290 220 290 140 340 210 160
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 137 1053 147 105 1011 305 232 305 147 358 221 168
Lane Group Flow (vph) 137 1053 147 105 1011 305 232 305 147 358 389 0
v/c Ratio 1.22 0.93 0.18 0.61 0.86 0.36 0.79 0.67 0.32 0.71 0.93
Control Delay 193.8 45.8 1.7 52.8 35.5 5.9 54.6 39.1 7.3 42.5 61.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 193.8 45.8 1.7 52.8 35.5 5.9 54.6 39.1 7.3 42.5 61.4
Queue Length 50th (ft) ~101 ~341 0 57 274 35 125 160 0 98 201
Queue Length 95th (ft) #215 #465 16 110 355 80 #230 #253 47 145 #386
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 112 1132 802 196 1250 838 326 459 460 565 421
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.22 0.93 0.18 0.54 0.81 0.36 0.71 0.66 0.32 0.63 0.92

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1742
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1742
Volume (vph) 130 1000 140 100 960 290 220 290 140 340 210 160
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 137 1053 147 105 1011 305 232 305 147 358 221 168
RTOR Reduction (vph) 0 0 74 0 0 83 0 0 112 0 30 0
Lane Group Flow (vph) 137 1053 73 105 1011 222 232 305 35 358 359 0
Turn Type Prot pm+ov Prot pm+ov Prot Perm Prot
Protected Phases 7 4 5 3 8 1 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 6.0 27.3 43.0 8.1 29.4 43.5 15.7 20.7 20.7 14.1 19.1
Effective Green, g (s) 6.0 27.3 43.0 8.1 29.4 43.5 15.7 20.7 20.7 14.1 19.1
Actuated g/C Ratio 0.07 0.32 0.50 0.09 0.34 0.50 0.18 0.24 0.24 0.16 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 110 1121 707 149 1207 781 288 447 340 502 386
v/s Ratio Prot c0.09 c0.30 0.02 0.07 c0.29 0.05 c0.15 0.16 0.12 c0.21
v/s Ratio Perm 0.03 0.11 0.02
v/c Ratio 1.25 0.94 0.10 0.70 0.84 0.28 0.81 0.68 0.10 0.71 0.93
Uniform Delay, d1 40.1 28.6 11.4 37.9 26.2 12.3 33.8 29.8 25.5 34.1 32.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 165.8 14.4 0.1 14.1 5.2 0.2 15.0 4.3 0.1 4.8 28.3
Delay (s) 205.9 43.1 11.5 52.0 31.4 12.6 48.8 34.0 25.7 38.9 61.1
Level of Service F D B D C B D C C D E
Approach Delay (s) 56.3 28.9 37.2 50.5
Approach LOS E C D D

Intersection Summary
HCM Average Control Delay 42.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 86.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
5: Dulin Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT SBL SBT
Lane Configurations
Volume (vph) 20 10 1250 10 530
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Detector Phases 8 8 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 70.0 70.0 70.0
Total Split (%) 22.2% 22.2% 77.8% 77.8% 77.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None Min Min Min
Act Effct Green (s) 6.8 6.8 108.0 108.0
Actuated g/C Ratio 0.06 0.06 0.94 0.94
v/c Ratio 0.23 0.12 0.76 0.51
Control Delay 40.5 19.9 6.7 3.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 40.5 19.9 6.7 3.2
LOS D B A A
Approach Delay 33.4 6.7 3.2
Approach LOS C A A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 114.8
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 6.1 Intersection LOS: A
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     5: Dulin Rd & Old Hwy 395

PM Existing + Cumulative + Project With Mitigation
5: Dulin Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 320 0 0
Storage Lanes 1 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.998
Flt Protected 0.950 0.999
Satd. Flow (prot) 1583 1417 1859 0 0 1861
Flt Permitted 0.950 0.632
Satd. Flow (perm) 1583 1417 1859 0 0 1177
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 11 2
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 620 2135 899
Travel Time (s) 14.1 48.5 20.4
Volume (vph) 20 10 1250 20 10 530
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 11 1316 21 11 558
Lane Group Flow (vph) 21 11 1337 0 0 569
v/c Ratio 0.23 0.12 0.76 0.51
Control Delay 40.5 19.9 6.7 3.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 40.5 19.9 6.7 3.2
Queue Length 50th (ft) 16 0 0 0
Queue Length 95th (ft) 36 17 627 137
Internal Link Dist (ft) 540 2055 819
Turn Bay Length (ft) 320
Base Capacity (vph) 197 186 1748 1107
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.11 0.06 0.76 0.51

Intersection Summary
Area Type: Other
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PM Existing + Cumulative + Project With Mitigation
5: Dulin Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1583 1417 1859 1861
Flt Permitted 0.95 1.00 1.00 0.97
Satd. Flow (perm) 1583 1417 1859 1807
Volume (vph) 20 10 1250 20 10 530
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 11 1316 21 11 558
RTOR Reduction (vph) 0 11 0 0 0 0
Lane Group Flow (vph) 21 0 1337 0 0 569
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Actuated Green, G (s) 3.4 3.4 105.7 105.7
Effective Green, g (s) 3.4 3.4 105.7 105.7
Actuated g/C Ratio 0.03 0.03 0.90 0.90
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 46 41 1678 1631
v/s Ratio Prot c0.01 c0.72
v/s Ratio Perm 0.00 0.31
v/c Ratio 0.46 0.01 0.80 0.35
Uniform Delay, d1 55.9 55.2 2.0 0.8
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.0 0.1 2.7 0.1
Delay (s) 63.0 55.3 4.7 0.9
Level of Service E E A A
Approach Delay (s) 60.3 4.7 0.9
Approach LOS E A A

Intersection Summary
HCM Average Control Delay 4.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 117.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBL SBT SBR
Lane Configurations
Volume (vph) 1150 300 400 860 240 10 520
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Detector Phases 4 4 3 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 37.0 37.0 22.0 59.0 31.0 31.0 31.0
Total Split (%) 41.1% 41.1% 24.4% 65.6% 34.4% 34.4% 34.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 36.7 36.7 16.7 57.4 24.6 24.6 24.6
Actuated g/C Ratio 0.41 0.41 0.19 0.64 0.27 0.27 0.27
v/c Ratio 0.84 0.41 0.74 0.40 0.55 0.60 0.57
Control Delay 31.0 4.1 48.4 12.2 34.4 19.6 17.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.0 4.1 48.4 12.2 34.4 19.6 17.5
LOS C A D B C B B
Approach Delay 25.5 23.7 23.1
Approach LOS C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 40 (44%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 24.3 Intersection LOS: C
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps
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PM Existing + Cumulative + Project With Mitigation
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 500 0 0 0 0 900
Storage Lanes 0 1 2 0 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.868 0.850
Flt Protected 0.950 0.950 0.996
Satd. Flow (prot) 0 3539 1417 3072 3539 0 0 0 0 1504 1465 1346
Flt Permitted 0.950 0.950 0.996
Satd. Flow (perm) 0 3539 1417 3072 3539 0 0 0 0 1504 1465 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 316 156 156
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 654 1271 961 1209
Travel Time (s) 14.9 28.9 21.8 27.5
Volume (vph) 0 1150 300 400 860 0 0 0 0 240 10 520
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1211 316 421 905 0 0 0 0 253 11 547
Lane Group Flow (vph) 0 1211 316 421 905 0 0 0 0 227 310 274
v/c Ratio 0.84 0.41 0.74 0.40 0.55 0.60 0.57
Control Delay 31.0 4.1 48.4 12.2 34.4 19.6 17.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.0 4.1 48.4 12.2 34.4 19.6 17.5
Queue Length 50th (ft) 288 0 114 211 124 85 60
Queue Length 95th (ft) #482 53 m155 322 187 169 135
Internal Link Dist (ft) 574 1191 881 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 1449 767 614 2296 468 564 526
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.84 0.41 0.69 0.39 0.49 0.55 0.52

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

PM Existing + Cumulative + Project With Mitigation
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.87 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 1417 3072 3539 1504 1465 1346
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 1417 3072 3539 1504 1465 1346
Volume (vph) 0 1150 300 400 860 0 0 0 0 240 10 520
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1211 316 421 905 0 0 0 0 253 11 547
RTOR Reduction (vph) 0 0 187 0 0 0 0 0 0 0 113 113
Lane Group Flow (vph) 0 1211 129 421 905 0 0 0 0 227 197 161
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 36.7 36.7 16.7 57.4 24.6 24.6 24.6
Effective Green, g (s) 36.7 36.7 16.7 57.4 24.6 24.6 24.6
Actuated g/C Ratio 0.41 0.41 0.19 0.64 0.27 0.27 0.27
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1443 578 570 2257 411 400 368
v/s Ratio Prot c0.34 c0.14 0.26
v/s Ratio Perm 0.09 c0.15 0.13 0.12
v/c Ratio 0.84 0.22 0.74 0.40 0.55 0.49 0.44
Uniform Delay, d1 24.0 17.4 34.6 7.9 28.0 27.5 27.0
Progression Factor 1.00 1.00 1.23 1.48 1.00 1.00 1.00
Incremental Delay, d2 4.5 0.2 3.4 0.1 5.3 4.3 3.7
Delay (s) 28.5 17.6 45.9 11.8 33.3 31.7 30.7
Level of Service C B D B C C C
Approach Delay (s) 26.2 22.6 0.0 31.8
Approach LOS C C A C

Intersection Summary
HCM Average Control Delay 26.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBL NBT NBR
Lane Configurations
Volume (vph) 600 820 900 270 400 10 370
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Detector Phases 7 4 8 8 2 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 27.0 65.0 38.0 38.0 25.0 25.0 25.0
Total Split (%) 30.0% 72.2% 42.2% 42.2% 27.8% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 22.3 56.3 30.0 30.0 25.7 25.7 25.7
Actuated g/C Ratio 0.25 0.63 0.33 0.33 0.29 0.29 0.29
v/c Ratio 0.83 0.39 0.80 0.52 0.53 0.59 0.60
Control Delay 47.8 12.6 32.8 17.3 34.7 34.2 16.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.8 12.6 32.8 17.3 34.7 34.2 16.5
LOS D B C B C C B
Approach Delay 27.5 29.2 27.5
Approach LOS C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 28.1 Intersection LOS: C
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

PM Existing + Cumulative + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 2 0 0 1 1 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.95 0.91 0.95 1.00 1.00 1.00
Frt 0.850 0.961 0.850
Flt Protected 0.950 0.950 0.966
Satd. Flow (prot) 3072 3539 0 0 3539 1417 1504 1574 1346 0 0 0
Flt Permitted 0.950 0.950 0.966
Satd. Flow (perm) 3072 3539 0 0 3539 1417 1504 1574 1346 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 110 18 206
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 600 820 0 0 900 270 400 10 370 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 863 0 0 947 284 421 11 389 0 0 0
Lane Group Flow (vph) 632 863 0 0 947 284 229 274 318 0 0 0
v/c Ratio 0.83 0.39 0.80 0.52 0.53 0.59 0.60
Control Delay 47.8 12.6 32.8 17.3 34.7 34.2 16.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.8 12.6 32.8 17.3 34.7 34.2 16.5
Queue Length 50th (ft) 176 217 251 75 122 145 54
Queue Length 95th (ft) m229 m253 307 142 207 #267 158
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 798 2399 1337 604 429 462 531
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.36 0.71 0.47 0.53 0.59 0.60

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Existing + Cumulative + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.96 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.97 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1574 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.97 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1574 1346
Volume (vph) 600 820 0 0 900 270 400 10 370 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 863 0 0 947 284 421 11 389 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 73 0 13 147 0 0 0
Lane Group Flow (vph) 632 863 0 0 947 211 229 261 171 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 22.3 56.3 30.0 30.0 25.7 25.7 25.7
Effective Green, g (s) 22.3 56.3 30.0 30.0 25.7 25.7 25.7
Actuated g/C Ratio 0.25 0.63 0.33 0.33 0.29 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 761 2214 1180 472 429 449 384
v/s Ratio Prot c0.21 0.24 c0.27
v/s Ratio Perm 0.15 0.15 0.17 0.13
v/c Ratio 0.83 0.39 0.80 0.45 0.53 0.58 0.44
Uniform Delay, d1 32.1 8.3 27.3 23.5 27.1 27.5 26.3
Progression Factor 1.29 1.53 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 0.1 4.0 0.7 4.7 5.4 3.7
Delay (s) 46.0 12.8 31.3 24.2 31.8 33.0 30.0
Level of Service D B C C C C C
Approach Delay (s) 26.9 29.7 31.5 0.0
Approach LOS C C C A

Intersection Summary
HCM Average Control Delay 28.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
8: Pala Rd (SR-76) & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 152 750 328 200 600 315 408 106 459
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Detector Phases 7 4 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 19.0 34.0 34.0 24.0 39.0 10.0 22.0 10.0 22.0
Total Split (%) 21.1% 37.8% 37.8% 26.7% 43.3% 11.1% 24.4% 11.1% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None Min None Min
Act Effct Green (s) 11.9 23.6 23.6 14.8 29.4 6.2 17.4 6.2 17.4
Actuated g/C Ratio 0.15 0.30 0.30 0.19 0.38 0.08 0.22 0.08 0.22
v/c Ratio 0.68 0.74 0.54 0.71 0.55 1.38 0.85 0.90 0.86
Control Delay 49.1 29.6 7.5 44.6 21.6 225.9 34.1 101.3 41.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 29.6 7.5 44.6 21.6 225.9 34.1 101.3 41.1
LOS D C A D C F C F D
Approach Delay 26.1 26.8 93.0 49.5
Approach LOS C C F D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 78.4
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.38
Intersection Signal Delay: 48.5 Intersection LOS: D
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     8: Pala Rd (SR-76) & Pankey Rd
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PM Existing + Cumulative + Project With Mitigation
8: Pala Rd (SR-76) & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 0.97 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.982 0.936 0.954
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3476 0 3072 3313 0 1583 3376 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3476 0 3072 3313 0 1583 3376 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 310 20 189 69
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2232 2833 991 1488
Travel Time (s) 50.7 64.4 22.5 33.8
Volume (vph) 152 750 328 200 600 83 315 408 305 106 459 200
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 160 789 345 211 632 87 332 429 321 112 483 211
Lane Group Flow (vph) 160 789 345 211 719 0 332 750 0 112 694 0
v/c Ratio 0.68 0.74 0.54 0.71 0.55 1.38 0.85 0.90 0.86
Control Delay 49.1 29.6 7.5 44.6 21.6 225.9 34.1 101.3 41.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 29.6 7.5 44.6 21.6 225.9 34.1 101.3 41.1
Queue Length 50th (ft) 76 185 12 100 152 ~120 146 58 162
Queue Length 95th (ft) 151 264 79 183 211 #226 #282 #176 #302
Internal Link Dist (ft) 2152 2753 911 1408
Turn Bay Length (ft)
Base Capacity (vph) 286 1265 706 383 1474 241 913 124 835
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.62 0.49 0.55 0.49 1.38 0.82 0.90 0.83

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
8: Pala Rd (SR-76) & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.94 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3475 3072 3312 1583 3378
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3475 3072 3312 1583 3378
Volume (vph) 152 750 328 200 600 83 315 408 305 106 459 200
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 160 789 345 211 632 87 332 429 321 112 483 211
RTOR Reduction (vph) 0 0 213 0 13 0 0 147 0 0 54 0
Lane Group Flow (vph) 160 789 132 211 706 0 332 603 0 112 640 0
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 10.1 24.7 24.7 14.8 29.4 6.2 17.4 6.2 17.4
Effective Green, g (s) 10.1 24.7 24.7 14.8 29.4 6.2 17.4 6.2 17.4
Actuated g/C Ratio 0.13 0.31 0.31 0.19 0.37 0.08 0.22 0.08 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 202 1105 442 296 1292 241 729 124 743
v/s Ratio Prot 0.10 c0.22 c0.13 0.20 c0.11 0.18 0.07 c0.19
v/s Ratio Perm 0.09
v/c Ratio 0.79 0.71 0.30 0.71 0.55 1.38 0.83 0.90 0.86
Uniform Delay, d1 33.5 24.1 20.6 30.2 19.6 36.4 29.4 36.2 29.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.8 2.2 0.4 7.9 0.5 193.8 7.6 51.9 10.1
Delay (s) 52.3 26.3 21.0 38.0 20.1 230.3 37.0 88.1 39.8
Level of Service D C C D C F D F D
Approach Delay (s) 28.1 24.1 96.3 46.5
Approach LOS C C F D

Intersection Summary
HCM Average Control Delay 48.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 79.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
10: Pala Rd (SR-76) & Rice Canyon Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL
Lane Configurations
Volume (vph) 50 1000 1220 30 50
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 8
Detector Phases 7 4 8 8 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 10.0 68.0 58.0 58.0 22.0
Total Split (%) 11.1% 75.6% 64.4% 64.4% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min
Act Effct Green (s) 5.9 60.1 54.6 54.6 8.8
Actuated g/C Ratio 0.07 0.78 0.71 0.71 0.11
v/c Ratio 0.46 0.72 0.97 0.03 0.54
Control Delay 50.6 8.6 34.5 2.8 25.9
Queue Delay 0.0 0.1 38.8 0.0 0.0
Total Delay 50.6 8.7 73.3 2.8 25.9
LOS D A E A C
Approach Delay 10.7 71.6 25.9
Approach LOS B E C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 77
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 42.9 Intersection LOS: D
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     10: Pala Rd (SR-76) & Rice Canyon Rd

PM Existing + Cumulative + Project With Mitigation
10: Pala Rd (SR-76) & Rice Canyon Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.921
Flt Protected 0.950 0.980
Satd. Flow (prot) 1583 1863 1863 1417 1504 0
Flt Permitted 0.950 0.980
Satd. Flow (perm) 1583 1863 1863 1417 1504 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 27 70
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 5160 470 1120
Travel Time (s) 117.3 10.7 25.5
Volume (vph) 50 1000 1220 30 50 70
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 1053 1284 32 53 74
Lane Group Flow (vph) 53 1053 1284 32 127 0
v/c Ratio 0.46 0.72 0.97 0.03 0.54
Control Delay 50.6 8.6 34.5 2.8 25.9
Queue Delay 0.0 0.1 38.8 0.0 0.0
Total Delay 50.6 8.7 73.3 2.8 25.9
Queue Length 50th (ft) 26 177 ~701 1 27
Queue Length 95th (ft) #71 437 #1046 11 78
Internal Link Dist (ft) 5080 390 1040
Turn Bay Length (ft)
Base Capacity (vph) 118 1474 1320 1012 371
Starvation Cap Reductn 0 0 147 0 0
Spillback Cap Reductn 0 35 0 0 8
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.45 0.73 1.09 0.03 0.35

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project With Mitigation
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 1.00 0.98
Satd. Flow (prot) 1583 1863 1863 1417 1504
Flt Permitted 0.95 1.00 1.00 1.00 0.98
Satd. Flow (perm) 1583 1863 1863 1417 1504
Volume (vph) 50 1000 1220 30 50 70
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 1053 1284 32 53 74
RTOR Reduction (vph) 0 0 0 8 62 0
Lane Group Flow (vph) 53 1053 1284 24 65 0
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 8
Actuated Green, G (s) 3.3 61.9 54.6 54.6 8.8
Effective Green, g (s) 3.3 61.9 54.6 54.6 8.8
Actuated g/C Ratio 0.04 0.79 0.69 0.69 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 66 1465 1293 983 168
v/s Ratio Prot 0.03 c0.57 c0.69 c0.04
v/s Ratio Perm 0.02
v/c Ratio 0.80 0.72 0.99 0.02 0.39
Uniform Delay, d1 37.4 4.1 11.9 3.8 32.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.8 1.7 23.2 0.0 1.5
Delay (s) 86.1 5.8 35.1 3.8 33.9
Level of Service F A D A C
Approach Delay (s) 9.7 34.3 33.9
Approach LOS A C C

Intersection Summary
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 78.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
11: Pala Rd (SR-76) & Couser Canyon Rd Timings

LOS Engineering

Lane Group EBT EBR WBL WBT NBL
Lane Configurations
Volume (vph) 890 70 30 1150 60
Turn Type Perm Prot
Protected Phases 4 3 8 2
Permitted Phases 4
Detector Phases 4 4 3 8 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0
Total Split (s) 62.0 62.0 8.0 70.0 20.0
Total Split (%) 68.9% 68.9% 8.9% 77.8% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min
Act Effct Green (s) 43.7 43.7 4.3 46.0 8.7
Actuated g/C Ratio 0.68 0.68 0.06 0.72 0.14
v/c Ratio 0.73 0.07 0.32 0.90 0.33
Control Delay 11.4 1.5 47.6 17.5 32.8
Queue Delay 1.5 0.0 0.0 2.0 0.1
Total Delay 12.8 1.5 47.6 19.4 32.8
LOS B A D B C
Approach Delay 12.0 20.2 32.8
Approach LOS B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 63.8
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 17.0 Intersection LOS: B
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     11: Pala Rd (SR-76) & Couser Canyon Rd
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PM Existing + Cumulative + Project With Mitigation
11: Pala Rd (SR-76) & Couser Canyon Rd Queues

LOS Engineering

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 9 15 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.980
Flt Protected 0.950 0.959
Satd. Flow (prot) 1863 1417 1583 1863 1566 0
Flt Permitted 0.950 0.959
Satd. Flow (perm) 1863 1417 1583 1863 1566 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 74 8
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 470 11023 1081
Travel Time (s) 10.7 250.5 24.6
Volume (vph) 890 70 30 1150 60 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 937 74 32 1211 63 11
Lane Group Flow (vph) 937 74 32 1211 74 0
v/c Ratio 0.73 0.07 0.32 0.90 0.33
Control Delay 11.4 1.5 47.6 17.5 32.8
Queue Delay 1.5 0.0 0.0 2.0 0.1
Total Delay 12.8 1.5 47.6 19.4 32.8
Queue Length 50th (ft) 132 0 13 244 25
Queue Length 95th (ft) 462 13 #54 #631 73
Internal Link Dist (ft) 390 10943 1001
Turn Bay Length (ft)
Base Capacity (vph) 1398 1082 99 1490 384
Starvation Cap Reductn 267 0 0 0 0
Spillback Cap Reductn 0 0 0 150 33
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.83 0.07 0.32 0.90 0.21

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.98
Flt Protected 1.00 1.00 0.95 1.00 0.96
Satd. Flow (prot) 1863 1417 1583 1863 1567
Flt Permitted 1.00 1.00 0.95 1.00 0.96
Satd. Flow (perm) 1863 1417 1583 1863 1567
Volume (vph) 890 70 30 1150 60 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 937 74 32 1211 63 11
RTOR Reduction (vph) 0 25 0 0 7 0
Lane Group Flow (vph) 937 49 32 1211 67 0
Turn Type Perm Prot
Protected Phases 4 3 8 2
Permitted Phases 4
Actuated Green, G (s) 43.7 43.7 1.2 48.9 8.7
Effective Green, g (s) 43.7 43.7 1.2 48.9 8.7
Actuated g/C Ratio 0.67 0.67 0.02 0.75 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1241 944 29 1389 208
v/s Ratio Prot 0.50 0.02 c0.65 c0.04
v/s Ratio Perm 0.03
v/c Ratio 0.76 0.05 1.10 0.87 0.32
Uniform Delay, d1 7.4 3.8 32.2 6.1 25.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 0.0 200.4 6.3 0.9
Delay (s) 10.0 3.8 232.6 12.4 26.7
Level of Service B A F B C
Approach Delay (s) 9.6 18.0 26.7
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 14.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 65.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
12: Pala Mesa Dr & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 150 145 174 176 110 810 199 480
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 13.0 21.0 14.0 22.0 17.0 30.0 15.0 28.0
Total Split (%) 16.3% 26.3% 17.5% 27.5% 21.3% 37.5% 18.8% 35.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 9.0 17.0 10.0 18.0 10.6 25.6 11.0 28.3
Actuated g/C Ratio 0.11 0.21 0.13 0.23 0.13 0.32 0.14 0.36
v/c Ratio 0.88 0.85 0.92 0.96 0.57 0.93 0.95 0.47
Control Delay 80.7 44.7 83.8 62.4 43.2 40.8 87.8 21.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.7 44.7 83.8 62.4 43.2 40.8 87.8 21.9
LOS F D F E D D F C
Approach Delay 55.6 68.8 41.0 39.2
Approach LOS E E D D

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 79.6
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 48.5 Intersection LOS: D
Intersection Capacity Utilization 86.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     12: Pala Mesa Dr & Old Hwy 395

PM Existing + Cumulative + Project With Mitigation
12: Pala Mesa Dr & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 0 0 150 0 200 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.913 0.915 0.972 0.979
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1701 0 1583 1704 0 1583 3440 0 1583 3465 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1701 0 1583 1704 0 1583 3440 0 1583 3465 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 79 77 37 24
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 3628 1500 4464 5461
Travel Time (s) 82.5 34.1 101.5 124.1
Volume (vph) 150 145 200 174 176 232 110 810 189 199 480 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 153 211 183 185 244 116 853 199 209 505 84
Lane Group Flow (vph) 158 364 0 183 429 0 116 1052 0 209 589 0
v/c Ratio 0.88 0.85 0.92 0.96 0.57 0.93 0.95 0.47
Control Delay 80.7 44.7 83.8 62.4 43.2 40.8 87.8 21.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.7 44.7 83.8 62.4 43.2 40.8 87.8 21.9
Queue Length 50th (ft) 79 140 92 179 55 255 105 118
Queue Length 95th (ft) #188 #291 #211 #362 104 #382 #236 175
Internal Link Dist (ft) 3548 1420 4384 5381
Turn Bay Length (ft) 150 200
Base Capacity (vph) 179 426 199 445 245 1143 219 1247
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.88 0.85 0.92 0.96 0.47 0.92 0.95 0.47

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project With Mitigation
12: Pala Mesa Dr & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.91 1.00 0.91 1.00 0.97 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1701 1583 1704 1583 3439 1583 3464
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1701 1583 1704 1583 3439 1583 3464
Volume (vph) 150 145 200 174 176 232 110 810 189 199 480 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 153 211 183 185 244 116 853 199 209 505 84
RTOR Reduction (vph) 0 62 0 0 60 0 0 25 0 0 16 0
Lane Group Flow (vph) 158 302 0 183 369 0 116 1027 0 209 573 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 9.0 17.0 10.0 18.0 9.1 26.4 11.0 28.3
Effective Green, g (s) 9.0 17.0 10.0 18.0 9.1 26.4 11.0 28.3
Actuated g/C Ratio 0.11 0.21 0.12 0.22 0.11 0.33 0.14 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 177 360 197 381 179 1129 217 1219
v/s Ratio Prot 0.10 0.18 c0.12 c0.22 0.07 c0.30 c0.13 0.17
v/s Ratio Perm
v/c Ratio 0.89 0.84 0.93 0.97 0.65 0.91 0.96 0.47
Uniform Delay, d1 35.2 30.4 34.8 30.9 34.1 25.9 34.5 20.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 38.7 15.5 43.9 37.5 7.8 10.7 50.3 0.3
Delay (s) 73.9 45.9 78.7 68.4 42.0 36.6 84.8 20.5
Level of Service E D E E D D F C
Approach Delay (s) 54.4 71.5 37.1 37.4
Approach LOS D E D D

Intersection Summary
HCM Average Control Delay 46.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 80.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
14: Stewart Canyon Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 10 21 26 13 60 710 464 690
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 10.0 22.0 11.0 23.0 9.0 23.0 34.0 48.0
Total Split (%) 11.1% 24.4% 12.2% 25.6% 10.0% 25.6% 37.8% 53.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 5.9 8.0 6.4 10.1 5.1 19.6 25.8 42.6
Actuated g/C Ratio 0.08 0.12 0.08 0.15 0.07 0.28 0.37 0.61
v/c Ratio 0.09 0.24 0.20 0.70 0.56 0.78 0.83 0.38
Control Delay 39.9 19.9 39.3 11.8 56.7 32.7 35.6 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.9 19.9 39.3 11.8 56.7 32.7 35.6 9.2
LOS D B D B E C D A
Approach Delay 23.3 13.6 34.5 19.2
Approach LOS C B C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 69.5
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 23.3 Intersection LOS: C
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     14: Stewart Canyon Rd & Old Hwy 395
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PM Existing + Cumulative + Project With Mitigation
14: Stewart Canyon Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 200 0 100 0 100 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.911 0.855 0.995 0.984
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1697 0 1583 1593 0 1583 3522 0 1583 3483 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1697 0 1583 1593 0 1583 3522 0 1583 3483 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 32 368 4 19
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1302 7424 5461 3410
Travel Time (s) 29.6 168.7 124.1 77.5
Volume (vph) 10 21 30 26 13 350 60 710 26 464 690 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 22 32 27 14 368 63 747 27 488 726 84
Lane Group Flow (vph) 11 54 0 27 382 0 63 774 0 488 810 0
v/c Ratio 0.09 0.24 0.20 0.70 0.56 0.78 0.83 0.38
Control Delay 39.9 19.9 39.3 11.8 56.7 32.7 35.6 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.9 19.9 39.3 11.8 56.7 32.7 35.6 9.2
Queue Length 50th (ft) 4 8 10 5 25 144 153 64
Queue Length 95th (ft) 22 42 40 85 #102 #360 #447 192
Internal Link Dist (ft) 1222 7344 5381 3330
Turn Bay Length (ft) 200 100 100
Base Capacity (vph) 124 416 147 670 113 998 653 2187
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.13 0.18 0.57 0.56 0.78 0.75 0.37

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
14: Stewart Canyon Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.91 1.00 0.86 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1697 1583 1594 1583 3521 1583 3484
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1697 1583 1594 1583 3521 1583 3484
Volume (vph) 10 21 30 26 13 350 60 710 26 464 690 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 22 32 27 14 368 63 747 27 488 726 84
RTOR Reduction (vph) 0 28 0 0 317 0 0 3 0 0 8 0
Lane Group Flow (vph) 11 26 0 27 65 0 63 771 0 488 802 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 0.9 8.7 2.3 10.1 3.9 20.6 25.9 42.6
Effective Green, g (s) 0.9 8.7 2.3 10.1 3.9 20.6 25.9 42.6
Actuated g/C Ratio 0.01 0.12 0.03 0.14 0.05 0.28 0.35 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 19 201 50 219 84 987 558 2019
v/s Ratio Prot 0.01 0.02 c0.02 c0.04 0.04 c0.22 c0.31 0.23
v/s Ratio Perm
v/c Ratio 0.58 0.13 0.54 0.29 0.75 0.78 0.87 0.40
Uniform Delay, d1 36.1 29.0 35.1 28.5 34.3 24.4 22.3 8.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.3 0.3 11.4 0.8 30.8 4.1 14.2 0.1
Delay (s) 72.4 29.3 46.5 29.3 65.1 28.5 36.5 8.6
Level of Service E C D C E C D A
Approach Delay (s) 36.6 30.4 31.2 19.1
Approach LOS D C C B

Intersection Summary
HCM Average Control Delay 25.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 73.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
15: Reche Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 290 250 870 330 210 350
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 27.0 27.0 72.0 93.0 21.0 21.0
Total Split (%) 22.5% 22.5% 60.0% 77.5% 17.5% 17.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None Min Min Min
Act Effct Green (s) 23.0 23.0 68.1 84.9 12.8 12.8
Actuated g/C Ratio 0.20 0.20 0.59 0.73 0.11 0.11
v/c Ratio 0.97 0.53 0.99 0.13 0.57 0.76
Control Delay 91.0 9.3 51.1 4.7 54.6 15.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 91.0 9.3 51.1 4.7 54.6 15.9
LOS F A D A D B
Approach Delay 53.2 38.3 30.4
Approach LOS D D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 115.9
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 39.9 Intersection LOS: D
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     15: Reche Rd & Old Hwy 395

PM Existing + Cumulative + Project With Mitigation
15: Reche Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Storage Length (ft) 0 0 150 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 263 368
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2635 3410 4960
Travel Time (s) 59.9 77.5 112.7
Volume (vph) 290 250 870 330 210 350
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 305 263 916 347 221 368
Lane Group Flow (vph) 305 263 916 347 221 368
v/c Ratio 0.97 0.53 0.99 0.13 0.57 0.76
Control Delay 91.0 9.3 51.1 4.7 54.6 15.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 91.0 9.3 51.1 4.7 54.6 15.9
Queue Length 50th (ft) 227 0 628 35 83 0
Queue Length 95th (ft) #426 75 #1002 48 124 99
Internal Link Dist (ft) 2555 3330 4880
Turn Bay Length (ft) 150
Base Capacity (vph) 314 492 929 2625 501 517
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.53 0.99 0.13 0.44 0.71

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project With Mitigation
15: Reche Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Volume (vph) 290 250 870 330 210 350
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 305 263 916 347 221 368
RTOR Reduction (vph) 0 211 0 0 0 327
Lane Group Flow (vph) 305 52 916 347 221 41
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 23.0 23.0 68.0 84.9 12.9 12.9
Effective Green, g (s) 23.0 23.0 68.0 84.9 12.9 12.9
Actuated g/C Ratio 0.20 0.20 0.59 0.73 0.11 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 314 281 929 2592 394 158
v/s Ratio Prot c0.19 c0.58 0.10 c0.06
v/s Ratio Perm 0.04 0.03
v/c Ratio 0.97 0.19 0.99 0.13 0.56 0.26
Uniform Delay, d1 46.1 38.7 23.5 4.6 48.8 47.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 42.8 0.3 25.9 0.0 1.8 0.9
Delay (s) 88.9 39.0 49.4 4.6 50.6 48.0
Level of Service F D D A D D
Approach Delay (s) 65.8 37.1 49.0
Approach LOS E D D

Intersection Summary
HCM Average Control Delay 46.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 115.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 380 840 120 320 1050 70
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 3
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0
Total Split (s) 35.0 0.0 20.0 35.0 35.0 35.0 15.0 20.0
Total Split (%) 38.9% 0.0% 22.2% 38.9% 38.9% 38.9% 17% 22%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Min Min None None
Act Effct Green (s) 31.0 88.5 14.4 49.5 31.0 31.0
Actuated g/C Ratio 0.35 1.00 0.16 0.56 0.35 0.35
v/c Ratio 0.72 0.62 0.42 0.43 1.03 0.11
Control Delay 33.9 2.0 37.6 13.3 64.4 20.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.9 2.0 37.6 13.3 64.4 20.7
LOS C A D B E C
Approach Delay 11.9 19.9 61.7
Approach LOS B B E

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 88.5
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 33.2 Intersection LOS: C
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395
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PM Existing + Cumulative + Project With Mitigation
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 130 210 100
Storage Lanes 1 1 1 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 434 4960 1035
Travel Time (s) 9.9 112.7 23.5
Volume (vph) 380 840 120 320 1050 70
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 400 884 126 337 1105 74
Lane Group Flow (vph) 400 884 126 337 1105 74
v/c Ratio 0.72 0.62 0.42 0.43 1.03 0.11
Control Delay 33.9 2.0 37.6 13.3 64.4 20.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.9 2.0 37.6 13.3 64.4 20.7
Queue Length 50th (ft) 189 26 64 101 ~354 28
Queue Length 95th (ft) m230 m20 117 164 #478 59
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 555 1417 337 792 1077 654
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.62 0.37 0.43 1.03 0.11

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

PM Existing + Cumulative + Project With Mitigation
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Volume (vph) 380 840 120 320 1050 70
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 400 884 126 337 1105 74
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 400 884 126 337 1105 74
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 3
Actuated Green, G (s) 31.0 88.4 14.4 45.4 31.0 31.0
Effective Green, g (s) 31.0 88.4 14.4 45.4 31.0 31.0
Actuated g/C Ratio 0.35 1.00 0.16 0.51 0.35 0.35
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 555 1417 303 792 1077 653
v/s Ratio Prot c0.25 0.07 0.15 c0.36 0.04
v/s Ratio Perm c0.62 0.09
v/c Ratio 0.72 0.62 0.42 0.43 1.03 0.11
Uniform Delay, d1 24.9 0.0 33.2 13.4 28.7 19.4
Progression Factor 1.15 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.9 0.9 0.4 34.2 0.1
Delay (s) 30.8 0.9 34.2 13.8 62.9 19.5
Level of Service C A C B E B
Approach Delay (s) 10.2 19.3 60.2
Approach LOS B B E

Intersection Summary
HCM Average Control Delay 31.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 88.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

Campus Park Traffic Impact Study Appendix Page 881 of 940



PM Existing + Cumulative + Project With Mitigation
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 1260 90 80 500 10 720
Turn Type Perm Prot custom
Protected Phases 2 3 1 2 4 1 4 3
Permitted Phases 2 3 4
Detector Phases 2 3 2 3 1 2 4 1 4
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 55.0 55.0 15.0 35.0 20.0 35.0 20.0
Total Split (%) 61.1% 61.1% 16.7% 38.9% 22.2% 38.9% 22%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min None None
Act Effct Green (s) 49.5 49.5 11.0 31.0 16.0 31.0
Actuated g/C Ratio 0.56 0.56 0.12 0.35 0.18 0.35
v/c Ratio 0.67 0.11 0.43 0.80 0.07 0.95
Control Delay 5.7 0.2 43.9 37.7 31.5 33.7
Queue Delay 1.0 0.0 0.0 0.0 0.0 1.6
Total Delay 6.8 0.2 43.9 37.7 31.5 35.3
LOS A A D D C D
Approach Delay 6.3 38.6 35.2
Approach LOS A D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 88.5
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 21.3 Intersection LOS: C
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps

PM Existing + Cumulative + Project With Mitigation
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 285 0 0 0 0 200
Storage Lanes 0 1 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.976
Satd. Flow (prot) 0 3539 1417 1583 1863 0 0 0 0 0 1818 1417
Flt Permitted 0.950 0.976
Satd. Flow (perm) 0 3539 1417 1583 1863 0 0 0 0 0 1818 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 95 468
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 434 744 972 897
Travel Time (s) 9.9 16.9 22.1 20.4
Volume (vph) 0 1260 90 80 500 0 0 0 0 10 10 720
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1326 95 84 526 0 0 0 0 11 11 758
Lane Group Flow (vph) 0 1326 95 84 526 0 0 0 0 0 22 758
v/c Ratio 0.67 0.11 0.43 0.80 0.07 0.95
Control Delay 5.7 0.2 43.9 37.7 31.5 33.7
Queue Delay 1.0 0.0 0.0 0.0 0.0 1.6
Total Delay 6.8 0.2 43.9 37.7 31.5 35.3
Queue Length 50th (ft) 65 0 45 270 11 188
Queue Length 95th (ft) m76 m0 91 #440 31 #461
Internal Link Dist (ft) 354 664 892 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 2041 858 197 654 329 801
Starvation Cap Reductn 428 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 11
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.11 0.43 0.80 0.07 0.96

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Existing + Cumulative + Project With Mitigation
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 3539 1417 1583 1863 1817 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 3539 1417 1583 1863 1817 1417
Volume (vph) 0 1260 90 80 500 0 0 0 0 10 10 720
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1326 95 84 526 0 0 0 0 11 11 758
RTOR Reduction (vph) 0 0 42 0 0 0 0 0 0 0 0 304
Lane Group Flow (vph) 0 1326 53 84 526 0 0 0 0 0 22 454
Turn Type Perm Prot Split custom
Protected Phases 2 3 1 2 4 4 1 4
Permitted Phases 2 3 4
Actuated Green, G (s) 49.4 49.4 11.0 31.0 16.0 31.0
Effective Green, g (s) 49.4 49.4 11.0 31.0 16.0 31.0
Actuated g/C Ratio 0.56 0.56 0.12 0.35 0.18 0.35
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1978 792 197 653 329 497
v/s Ratio Prot c0.37 0.05 c0.28 0.01 c0.32
v/s Ratio Perm 0.04
v/c Ratio 0.67 0.07 0.43 0.81 0.07 0.91
Uniform Delay, d1 13.8 8.9 35.8 26.0 30.0 27.4
Progression Factor 0.35 0.05 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.0 1.5 7.2 0.1 21.2
Delay (s) 5.2 0.4 37.3 33.1 30.1 48.6
Level of Service A A D C C D
Approach Delay (s) 4.9 33.7 0.0 48.1
Approach LOS A C A D

Intersection Summary
HCM Average Control Delay 23.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 88.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 1000 290 230 10 170
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 34.0 66.0 32.0 24.0 24.0
Total Split (%) 37.8% 73.3% 35.6% 26.7% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 30.1 49.5 15.4 19.6 19.6
Actuated g/C Ratio 0.39 0.64 0.20 0.25 0.25
v/c Ratio 0.88 0.25 0.68 0.84 0.36
Control Delay 33.2 6.5 37.9 47.1 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 33.2 6.5 37.9 47.1 6.7
LOS C A D D A
Approach Delay 27.2 37.9 34.2
Approach LOS C D C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 77.1
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 30.2 Intersection LOS: C
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps
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PM Existing + Cumulative + Project With Mitigation
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 0 0 0 0 200 0 0
Storage Lanes 2 0 0 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.994 0.850
Flt Protected 0.950 0.954
Satd. Flow (prot) 3072 1863 0 0 1852 0 0 1777 1417 0 0 0
Flt Permitted 0.950 0.954
Satd. Flow (perm) 3072 1863 0 0 1852 0 0 1777 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 179
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 744 1271 1082 1005
Travel Time (s) 16.9 28.9 24.6 22.8
Volume (vph) 1000 290 0 0 230 10 350 10 170 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 305 0 0 242 11 368 11 179 0 0 0
Lane Group Flow (vph) 1053 305 0 0 253 0 0 379 179 0 0 0
v/c Ratio 0.88 0.25 0.68 0.84 0.36
Control Delay 33.2 6.5 37.9 47.1 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 33.2 6.5 37.9 47.1 6.7
Queue Length 50th (ft) 238 56 112 172 0
Queue Length 95th (ft) #411 89 186 #355 49
Internal Link Dist (ft) 664 1191 1002 925
Turn Bay Length (ft) 300 200
Base Capacity (vph) 1200 1290 581 460 499
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.88 0.24 0.44 0.82 0.36

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 1852 1776 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 1852 1776 1417
Volume (vph) 1000 290 0 0 230 10 350 10 170 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 305 0 0 242 11 368 11 179 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 133 0 0 0
Lane Group Flow (vph) 1053 305 0 0 251 0 0 379 46 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 30.1 49.5 15.4 19.6 19.6
Effective Green, g (s) 30.1 49.5 15.4 19.6 19.6
Actuated g/C Ratio 0.39 0.64 0.20 0.25 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1199 1196 370 451 360
v/s Ratio Prot c0.34 0.16 c0.14
v/s Ratio Perm 0.21 0.03
v/c Ratio 0.88 0.26 0.68 0.84 0.13
Uniform Delay, d1 21.8 5.9 28.6 27.3 22.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.5 0.1 4.9 13.2 0.2
Delay (s) 29.3 6.0 33.4 40.5 22.3
Level of Service C A C D C
Approach Delay (s) 24.1 33.4 34.6 0.0
Approach LOS C C C A

Intersection Summary
HCM Average Control Delay 27.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 77.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
30: Pala Rd (SR-76) & Melrose Dr Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 200 2200 360 100 1620 10 300 200 360 100 200
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Detector Phases 7 4 5 3 8 1 5 2 2 3 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 20.0
Total Split (s) 12.0 46.0 14.0 8.0 42.0 11.0 14.0 25.0 33.0 11.0 22.0
Total Split (%) 13.3% 51.1% 15.6% 8.9% 46.7% 12.2% 15.6% 27.8% 36.7% 12.2% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Max None Max
Act Effct Green (s) 8.0 42.0 56.0 4.0 38.0 49.0 10.0 21.0 29.0 7.0 18.0
Actuated g/C Ratio 0.09 0.47 0.62 0.04 0.42 0.54 0.11 0.23 0.32 0.08 0.20
v/c Ratio 0.77 0.98 0.39 0.77 0.79 0.01 0.93 0.49 0.79 0.85 0.71
Control Delay 60.2 38.0 4.3 77.3 26.0 5.1 74.6 34.3 39.7 92.9 43.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.2 38.0 4.3 77.3 26.0 5.1 74.6 34.3 39.7 92.9 43.8
LOS E D A E C A E C D F D
Approach Delay 35.2 28.9 50.6 57.7
Approach LOS D C D E

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 37.0 Intersection LOS: D
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     30: Pala Rd (SR-76) & Melrose Dr

PM Existing + Cumulative + Project With Mitigation
30: Pala Rd (SR-76) & Melrose Dr Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 500 500 500 500 400 400 200 0
Storage Lanes 2 1 2 1 2 1 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.970
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3072 5085 1417 3072 5085 1417 3072 1863 1417 1583 1807 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3072 5085 1417 3072 5085 1417 3072 1863 1417 1583 1807 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 234 11 30 13
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1330 646 1034 733
Travel Time (s) 30.2 14.7 23.5 16.7
Volume (vph) 200 2200 360 100 1620 10 300 200 360 100 200 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 211 2316 379 105 1705 11 316 211 379 105 211 53
Lane Group Flow (vph) 211 2316 379 105 1705 11 316 211 379 105 264 0
v/c Ratio 0.77 0.98 0.39 0.77 0.79 0.01 0.93 0.49 0.79 0.85 0.71
Control Delay 60.2 38.0 4.3 77.3 26.0 5.1 74.6 34.3 39.7 92.9 43.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.2 38.0 4.3 77.3 26.0 5.1 74.6 34.3 39.7 92.9 43.8
Queue Length 50th (ft) 61 454 32 30 300 0 93 104 180 60 134
Queue Length 95th (ft) #116 #590 75 #75 361 8 #172 173 #330 #155 #238
Internal Link Dist (ft) 1250 566 954 653
Turn Bay Length (ft) 500 500 500 500 400 400 200
Base Capacity (vph) 273 2373 970 137 2147 776 341 435 477 123 372
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.98 0.39 0.77 0.79 0.01 0.93 0.49 0.79 0.85 0.71

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project With Mitigation
30: Pala Rd (SR-76) & Melrose Dr HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 5085 1417 3072 5085 1417 3072 1863 1417 1583 1807
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 5085 1417 3072 5085 1417 3072 1863 1417 1583 1807
Volume (vph) 200 2200 360 100 1620 10 300 200 360 100 200 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 211 2316 379 105 1705 11 316 211 379 105 211 53
RTOR Reduction (vph) 0 0 99 0 0 6 0 0 20 0 10 0
Lane Group Flow (vph) 211 2316 280 105 1705 6 316 211 359 105 254 0
Turn Type Prot pm+ov Prot pm+ov Prot pt+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 2 3 1 6
Permitted Phases 4 8
Actuated Green, G (s) 8.0 42.0 52.0 4.0 38.0 45.0 10.0 21.0 29.0 7.0 18.0
Effective Green, g (s) 8.0 42.0 52.0 4.0 38.0 45.0 10.0 21.0 29.0 7.0 18.0
Actuated g/C Ratio 0.09 0.47 0.58 0.04 0.42 0.50 0.11 0.23 0.32 0.08 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 273 2373 882 137 2147 771 341 435 457 123 361
v/s Ratio Prot 0.07 c0.46 0.04 0.03 0.34 0.00 c0.10 0.11 c0.25 0.07 0.14
v/s Ratio Perm 0.16 0.00
v/c Ratio 0.77 0.98 0.32 0.77 0.79 0.01 0.93 0.49 0.78 0.85 0.70
Uniform Delay, d1 40.1 23.5 9.8 42.5 22.6 11.3 39.6 29.8 27.7 41.0 33.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.7 13.2 0.2 22.2 2.1 0.0 30.3 3.8 8.6 40.3 10.9
Delay (s) 52.8 36.7 10.0 64.7 24.7 11.3 70.0 33.7 36.3 81.3 44.4
Level of Service D D B E C B E C D F D
Approach Delay (s) 34.4 26.9 47.4 54.9
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 35.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
31: Pala Rd (SR-76) & E Vista Way Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBT
Lane Configurations
Volume (vph) 100 2050 400 400 1200 300 70 370 80
Turn Type Prot pm+ov Prot Split pm+ov
Protected Phases 7 4 2 3 8 2 2 3 6
Permitted Phases 4 2
Detector Phases 7 4 2 3 8 2 2 3 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 8.0 20.0
Total Split (s) 20.0 58.0 31.0 21.0 59.0 31.0 31.0 21.0 20.0
Total Split (%) 15.4% 44.6% 23.8% 16.2% 45.4% 23.8% 23.8% 16.2% 15.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None Max None None Max Max None Max
Act Effct Green (s) 13.2 54.0 85.0 17.0 57.8 27.0 27.0 44.0 16.0
Actuated g/C Ratio 0.10 0.42 0.65 0.13 0.44 0.21 0.21 0.34 0.12
v/c Ratio 0.66 1.02 0.42 1.05 0.57 0.96 0.19 0.62 0.36
Control Delay 74.9 62.9 5.6 111.7 28.5 91.7 44.1 13.5 31.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.9 62.9 5.6 111.7 28.5 91.7 44.1 13.5 31.4
LOS E E A F C F D B C
Approach Delay 54.4 48.9 48.1 31.4
Approach LOS D D D C

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Natural Cycle: 130
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.05
Intersection Signal Delay: 51.0 Intersection LOS: D
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     31: Pala Rd (SR-76) & E Vista Way
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PM Existing + Cumulative + Project With Mitigation
31: Pala Rd (SR-76) & E Vista Way Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 150 450 0 0 200 0 0
Storage Lanes 1 1 2 0 1 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 0.91 1.00 1.00 1.00 0.95 0.95 0.95
Frt 0.850 0.996 0.850 0.934
Flt Protected 0.950 0.950 0.950 0.997
Satd. Flow (prot) 1583 5085 1417 3072 5065 0 1583 1863 1417 0 3296 0
Flt Permitted 0.950 0.950 0.950 0.997
Satd. Flow (perm) 1583 5085 1417 3072 5065 0 1583 1863 1417 0 3296 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 233 3 223 74
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 710 526 797 552
Travel Time (s) 16.1 12.0 18.1 12.5
Volume (vph) 100 2050 400 400 1200 30 300 70 370 10 80 70
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 2158 421 421 1263 32 316 74 389 11 84 74
Lane Group Flow (vph) 105 2158 421 421 1295 0 316 74 389 0 169 0
v/c Ratio 0.66 1.02 0.42 1.05 0.57 0.96 0.19 0.62 0.36
Control Delay 74.9 62.9 5.6 111.7 28.5 91.7 44.1 13.5 31.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.9 62.9 5.6 111.7 28.5 91.7 44.1 13.5 31.4
Queue Length 50th (ft) 86 ~706 59 ~198 295 266 52 76 38
Queue Length 95th (ft) 148 #800 118 #305 354 #453 97 155 75
Internal Link Dist (ft) 630 446 717 472
Turn Bay Length (ft) 300 150 450 200
Base Capacity (vph) 191 2112 1007 402 2255 329 387 627 471
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 1.02 0.42 1.05 0.57 0.96 0.19 0.62 0.36

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
31: Pala Rd (SR-76) & E Vista Way HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1583 5085 1417 3072 5066 1583 1863 1417 3296
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1583 5085 1417 3072 5066 1583 1863 1417 3296
Volume (vph) 100 2050 400 400 1200 30 300 70 370 10 80 70
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 2158 421 421 1263 32 316 74 389 11 84 74
RTOR Reduction (vph) 0 0 88 0 2 0 0 0 148 0 65 0
Lane Group Flow (vph) 105 2158 333 421 1293 0 316 74 241 0 104 0
Turn Type Prot pm+ov Prot Split pm+ov Split
Protected Phases 7 4 2 3 8 2 2 3 6 6
Permitted Phases 4 2
Actuated Green, G (s) 13.2 54.0 81.0 17.0 57.8 27.0 27.0 44.0 16.0
Effective Green, g (s) 13.2 54.0 81.0 17.0 57.8 27.0 27.0 44.0 16.0
Actuated g/C Ratio 0.10 0.42 0.62 0.13 0.44 0.21 0.21 0.34 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 161 2112 927 402 2252 329 387 480 406
v/s Ratio Prot 0.07 c0.42 0.07 c0.14 c0.26 c0.20 0.04 0.07 c0.03
v/s Ratio Perm 0.16 0.10
v/c Ratio 0.65 1.02 0.36 1.05 0.57 0.96 0.19 0.50 0.26
Uniform Delay, d1 56.2 38.0 11.9 56.5 26.9 51.0 42.5 34.3 51.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.1 25.3 0.2 57.8 0.4 40.5 1.1 0.8 1.5
Delay (s) 65.3 63.3 12.1 114.3 27.3 91.5 43.6 35.1 53.1
Level of Service E E B F C F D D D
Approach Delay (s) 55.3 48.6 58.8 53.1
Approach LOS E D E D

Intersection Summary
HCM Average Control Delay 53.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
32: Pala Rd (SR-76) & North River Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 200 2350 1500 150 250 200
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 15.0 70.0 55.0 55.0 20.0 20.0
Total Split (%) 16.7% 77.8% 61.1% 61.1% 22.2% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Max Max
Act Effct Green (s) 11.0 65.2 50.2 50.2 16.0 16.0
Actuated g/C Ratio 0.12 0.73 0.56 0.56 0.18 0.18
v/c Ratio 1.08 0.96 0.79 0.18 0.93 0.49
Control Delay 128.3 21.9 19.1 2.1 76.2 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 128.3 21.9 19.1 2.1 76.2 9.3
LOS F C B A E A
Approach Delay 30.2 17.6 46.4
Approach LOS C B D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 89.2
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.08
Intersection Signal Delay: 27.3 Intersection LOS: C
Intersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     32: Pala Rd (SR-76) & North River Rd

PM Existing + Cumulative + Project With Mitigation
32: Pala Rd (SR-76) & North River Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 150 0 50 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 158 211
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 1356 1400 1286
Travel Time (s) 30.8 31.8 29.2
Volume (vph) 200 2350 1500 150 250 200
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 211 2474 1579 158 263 211
Lane Group Flow (vph) 211 2474 1579 158 263 211
v/c Ratio 1.08 0.96 0.79 0.18 0.93 0.49
Control Delay 128.3 21.9 19.1 2.1 76.2 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 128.3 21.9 19.1 2.1 76.2 9.3
Queue Length 50th (ft) ~137 542 344 0 149 0
Queue Length 95th (ft) #274 #877 438 25 #297 59
Internal Link Dist (ft) 1276 1320 1206
Turn Bay Length (ft) 150 50
Base Capacity (vph) 195 2595 2005 871 284 427
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.08 0.95 0.79 0.18 0.93 0.49

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project With Mitigation
32: Pala Rd (SR-76) & North River Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Volume (vph) 200 2350 1500 150 250 200
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 211 2474 1579 158 263 211
RTOR Reduction (vph) 0 0 0 69 0 173
Lane Group Flow (vph) 211 2474 1579 89 263 38
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 11.0 65.2 50.2 50.2 16.0 16.0
Effective Green, g (s) 11.0 65.2 50.2 50.2 16.0 16.0
Actuated g/C Ratio 0.12 0.73 0.56 0.56 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 195 2587 1992 797 284 254
v/s Ratio Prot 0.13 c0.70 0.45 c0.17
v/s Ratio Perm 0.06 0.03
v/c Ratio 1.08 0.96 0.79 0.11 0.93 0.15
Uniform Delay, d1 39.1 10.7 15.4 9.1 36.0 30.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 88.0 9.5 2.2 0.1 37.4 1.2
Delay (s) 127.1 20.2 17.6 9.2 73.4 32.1
Level of Service F C B A E C
Approach Delay (s) 28.6 16.9 55.0
Approach LOS C B E

Intersection Summary
HCM Average Control Delay 27.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 89.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
33: Pala Rd (SR-76) & Olive Hill Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 150 2250 200 250 1550 150 100 200 350 150 200 80
Turn Type Prot pm+ov Prot Perm Prot pm+ov Prot Perm
Protected Phases 7 4 5 3 8 5 2 3 1 6
Permitted Phases 4 8 2 6
Detector Phases 7 4 5 3 8 8 5 2 3 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 17.0 47.0 20.0 12.0 42.0 42.0 20.0 21.0 12.0 20.0 21.0 21.0
Total Split (%) 17.0% 47.0% 20.0% 12.0% 42.0% 42.0% 20.0% 21.0% 12.0% 20.0% 21.0% 21.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lead Lag Lag Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None Max None None None Max Max None Max Max Max
Act Effct Green (s) 12.4 43.0 63.0 8.0 38.6 38.6 16.0 17.0 29.0 16.0 17.0 17.0
Actuated g/C Ratio 0.12 0.43 0.63 0.08 0.39 0.39 0.16 0.17 0.29 0.16 0.17 0.17
v/c Ratio 0.80 1.08 0.22 1.07 0.83 0.25 0.42 0.67 0.78 0.32 0.67 0.27
Control Delay 71.9 74.7 3.1 121.9 32.5 6.1 43.5 50.2 37.5 39.3 50.2 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.9 74.7 3.1 121.9 32.5 6.1 43.5 50.2 37.5 39.3 50.2 10.6
LOS E E A F C A D D D D D B
Approach Delay 69.0 42.0 42.3 39.0
Approach LOS E D D D

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.08
Intersection Signal Delay: 54.3 Intersection LOS: D
Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     33: Pala Rd (SR-76) & Olive Hill Rd
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PM Existing + Cumulative + Project With Mitigation
33: Pala Rd (SR-76) & Olive Hill Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 200 0 150 150 0
Storage Lanes 1 1 2 1 1 1 2 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 151 138 88 84
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 585 663 961 1186
Travel Time (s) 13.3 15.1 21.8 27.0
Volume (vph) 150 2250 200 250 1550 150 100 200 350 150 200 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 2368 211 263 1632 158 105 211 368 158 211 84
Lane Group Flow (vph) 158 2368 211 263 1632 158 105 211 368 158 211 84
v/c Ratio 0.80 1.08 0.22 1.07 0.83 0.25 0.42 0.67 0.78 0.32 0.67 0.27
Control Delay 71.9 74.7 3.1 121.9 32.5 6.1 43.5 50.2 37.5 39.3 50.2 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.9 74.7 3.1 121.9 32.5 6.1 43.5 50.2 37.5 39.3 50.2 10.6
Queue Length 50th (ft) 99 ~623 14 ~96 342 8 61 127 166 46 127 0
Queue Length 95th (ft) #202 #718 41 #177 406 49 114 #208 #310 77 #208 41
Internal Link Dist (ft) 505 583 881 1106
Turn Bay Length (ft) 250 250 200 150 150
Base Capacity (vph) 205 2187 949 246 1962 631 253 317 473 492 317 311
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.77 1.08 0.22 1.07 0.83 0.25 0.42 0.67 0.78 0.32 0.67 0.27

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
33: Pala Rd (SR-76) & Olive Hill Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Volume (vph) 150 2250 200 250 1550 150 100 200 350 150 200 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 2368 211 263 1632 158 105 211 368 158 211 84
RTOR Reduction (vph) 0 0 62 0 0 85 0 0 66 0 0 70
Lane Group Flow (vph) 158 2368 149 263 1632 73 105 211 302 158 211 14
Turn Type Prot pm+ov Prot Perm Prot pm+ov Prot Perm
Protected Phases 7 4 5 3 8 5 2 3 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.4 43.0 59.0 8.0 38.6 38.6 16.0 17.0 25.0 16.0 17.0 17.0
Effective Green, g (s) 12.4 43.0 59.0 8.0 38.6 38.6 16.0 17.0 25.0 16.0 17.0 17.0
Actuated g/C Ratio 0.12 0.43 0.59 0.08 0.39 0.39 0.16 0.17 0.25 0.16 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 196 2187 893 246 1963 547 253 317 411 492 317 241
v/s Ratio Prot c0.10 c0.47 0.03 c0.09 0.32 c0.07 0.11 c0.06 0.05 0.11
v/s Ratio Perm 0.08 0.05 0.15 0.01
v/c Ratio 0.81 1.08 0.17 1.07 0.83 0.13 0.42 0.67 0.73 0.32 0.67 0.06
Uniform Delay, d1 42.6 28.5 9.3 46.0 27.8 19.9 37.8 38.8 34.5 37.2 38.8 34.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.9 46.0 0.1 76.9 3.2 0.1 5.0 10.6 6.7 1.7 10.6 0.5
Delay (s) 63.6 74.5 9.4 122.9 30.9 20.0 42.7 49.4 41.1 38.9 49.4 35.3
Level of Service E E A F C B D D D D D D
Approach Delay (s) 68.8 41.9 43.9 43.1
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 54.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 1000 1800 1400 240 300 550
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 45.0 99.0 54.0 54.0 21.0 45.0
Total Split (%) 37.5% 82.5% 45.0% 45.0% 17.5% 37.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 41.0 95.0 50.0 50.0 17.0 62.0
Actuated g/C Ratio 0.34 0.79 0.42 0.42 0.14 0.52
v/c Ratio 1.00 0.47 1.00 0.35 0.73 0.45
Control Delay 68.2 4.6 58.6 6.0 59.9 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.2 4.6 58.6 6.0 59.9 19.7
LOS E A E A E B
Approach Delay 27.3 50.9 33.9
Approach LOS C D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 35.7 Intersection LOS: D
Intersection Capacity Utilization 90.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd

PM Existing + Cumulative + Project With Mitigation
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 500 300 500 0
Storage Lanes 2 1 2 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Right Turn on Red Yes No
Satd. Flow (RTOR) 218
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 565 451 1333
Travel Time (s) 12.8 10.3 30.3
Volume (vph) 1000 1800 1400 240 300 550
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 1895 1474 253 316 579
Lane Group Flow (vph) 1053 1895 1474 253 316 579
v/c Ratio 1.00 0.47 1.00 0.35 0.73 0.45
Control Delay 68.2 4.6 58.6 6.0 59.9 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.2 4.6 58.6 6.0 59.9 19.7
Queue Length 50th (ft) ~421 146 591 16 122 154
Queue Length 95th (ft) #570 167 #764 70 172 206
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 1050 4026 1475 718 435 1288
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.00 0.47 1.00 0.35 0.73 0.45

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project With Mitigation
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Volume (vph) 1000 1800 1400 240 300 550
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 1895 1474 253 316 579
RTOR Reduction (vph) 0 0 0 127 0 0
Lane Group Flow (vph) 1053 1895 1474 126 316 579
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 41.0 95.0 50.0 50.0 17.0 58.0
Effective Green, g (s) 41.0 95.0 50.0 50.0 17.0 58.0
Actuated g/C Ratio 0.34 0.79 0.42 0.42 0.14 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1050 4026 1475 590 435 1288
v/s Ratio Prot c0.34 0.37 c0.42 c0.10 0.15
v/s Ratio Perm 0.09 0.08
v/c Ratio 1.00 0.47 1.00 0.21 0.73 0.45
Uniform Delay, d1 39.5 4.2 35.0 22.4 49.3 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.5 0.1 23.1 0.2 10.2 0.3
Delay (s) 68.0 4.2 58.1 22.6 59.4 20.7
Level of Service E A E C E C
Approach Delay (s) 27.0 52.9 34.4
Approach LOS C D C

Intersection Summary
HCM Average Control Delay 36.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 90.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
35: Reche Rd & Live Oak Park Rd Timings

LOS Engineering

Lane Group EBL EBT WBT SBL
Lane Configurations
Volume (vph) 50 500 540 50
Turn Type Prot
Protected Phases 7 4 8 6
Permitted Phases
Detector Phases 7 4 8 6
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 15.0 66.0 51.0 24.0
Total Split (%) 16.7% 73.3% 56.7% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min
Act Effct Green (s) 7.5 23.1 19.7 8.5
Actuated g/C Ratio 0.16 0.56 0.47 0.20
v/c Ratio 0.21 0.51 0.71 0.30
Control Delay 25.0 6.3 14.5 15.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 25.0 6.3 14.5 15.7
LOS C A B B
Approach Delay 8.0 14.5 15.7
Approach LOS A B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 41.6
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 11.7 Intersection LOS: B
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     35: Reche Rd & Live Oak Park Rd
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PM Existing + Cumulative + Project With Mitigation
35: Reche Rd & Live Oak Park Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 75 0 0 0
Storage Lanes 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.988 0.932
Flt Protected 0.950 0.976
Satd. Flow (prot) 1583 1863 1840 0 1516 0
Flt Permitted 0.950 0.976
Satd. Flow (perm) 1583 1863 1840 0 1516 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 8 51
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 4892 6958 2036
Travel Time (s) 111.2 158.1 46.3
Volume (vph) 50 500 540 50 50 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 526 568 53 53 53
Lane Group Flow (vph) 53 526 621 0 106 0
v/c Ratio 0.21 0.51 0.71 0.30
Control Delay 25.0 6.3 14.5 15.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 25.0 6.3 14.5 15.7
Queue Length 50th (ft) 7 44 54 7
Queue Length 95th (ft) 53 116 296 65
Internal Link Dist (ft) 4812 6878 1956
Turn Bay Length (ft) 75
Base Capacity (vph) 365 1486 1292 654
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.15 0.35 0.48 0.16

Intersection Summary
Area Type: Other

PM Existing + Cumulative + Project With Mitigation
35: Reche Rd & Live Oak Park Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.93
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1583 1863 1841 1516
Flt Permitted 0.95 1.00 1.00 0.98
Satd. Flow (perm) 1583 1863 1841 1516
Volume (vph) 50 500 540 50 50 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 526 568 53 53 53
RTOR Reduction (vph) 0 0 4 0 41 0
Lane Group Flow (vph) 53 526 617 0 65 0
Turn Type Prot
Protected Phases 7 4 8 6
Permitted Phases
Actuated Green, G (s) 2.4 26.1 19.7 8.5
Effective Green, g (s) 2.4 26.1 19.7 8.5
Actuated g/C Ratio 0.06 0.61 0.46 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 89 1141 851 302
v/s Ratio Prot 0.03 c0.28 c0.33 c0.04
v/s Ratio Perm
v/c Ratio 0.60 0.46 0.72 0.22
Uniform Delay, d1 19.6 4.5 9.3 14.3
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.3 0.3 3.1 0.4
Delay (s) 29.9 4.7 12.3 14.6
Level of Service C A B B
Approach Delay (s) 7.1 12.3 14.6
Approach LOS A B B

Intersection Summary
HCM Average Control Delay 10.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 42.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Appendix AA 
 
San Diego County TIF Email 
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Campus Park TIF Determination   

Hello Dave,  

Please find below the County staff's determination on the TIF and handling of potential impacts to TIF facilities in Fallbrook.  If 
you have any questions, please contact me.  Thank you, Dennis 

Based on information contained in the Fallbrook TIF report (attached), it is determined that cumulative impacts occurring to 
roadway segments and intersections located within the Fallbrook community can be fully mitigated by payment into the 
County’s TIF program.  

The traffic analysis contained in the TIF report adequately demonstrates that with the construction of all TIF roadway and 
intersection improvement projects that all County Circulation Element roads will operate at an acceptable LOS (LOS D or better) 
within the Fallbrook community. The Existing plus CIP network map (Fig.3-1) shows that without the TIF improvement projects, 
several roadway segments are projected to operate at LOS E/F, in the future Year 2030 conditions. However, the TIF Network 
map (Fig.3-2) shows that with the addition of all TIF projects all Fallbrook roadway segments are projected to operate at LOS D 
or better, in the future Year 2030 conditions.  The conclusion is that the Fallbrook TIF program mitigates cumulative traffic 
impacts due to new development within the Fallbrook community.  

WITHOUT TIF IMPROVEMENTS (FIG.3-1) 

 

From: Campbell, Dennis (Dennis.Campbell@sdcounty.ca.gov)
Sent: Wed 4/22/09 9:14 AM
To: David Davis (winwood-davis@msn.com)
Cc: Justin Rasas (justin@losengineering.com); Areigat, Nael (Nael.Areigat@sdcounty.ca.gov); Ortiz, Francisco 

"Nick" (Francisco.Ortiz@sdcounty.ca.gov); Chris Brown (alchemycb@cox.net)
Attachments:  
image001.jpg (26.9 KB), image002.jpg (23.6 KB)  

Page 1 of 2Windows Live Hotmail Print Message

4/23/2009http://co106w.col106.mail.live.com/mail/PrintShell.aspx?type=message&cpids=c65c37ed-408a-45cd-a1df-...
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WITH TIF IMPROVEMENTS (FIG.3-2) 

 

  

Page 2 of 2Windows Live Hotmail Print Message
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Appendix BB 
 
On-Site MUTCD Signal Warrant Calculations 
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California MUTCD
(FHWA's MUTCD 2003 Revision l, as amended for use in California)

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet
(Average Traffic Estimata Forrn)

couNr nxr t/
DIST CO CHK

Chapter 4C - Traffic Control Signal Needs Studies
Part 4 - Highway Traffic Signals

Page 4C- I 6

iLD " ouf
76
RTE

CALC JA DATE

,DATEW)Y,-2h 
-Marorst: 

/tD-7L ( l,ltA ,'.'t) cntcalApproach speed Eg 65 tiltl ae 5& mph

Minor St: /fu13{ l:l*;r tl {tir:;$t li}t> Critical Approach Speed mph

Speed limit or critical speed on maior street traffic > 64 km/h (40 mph)....... rtor > RURAL (R)

In buill up area of isolated community of < 10,000 population..,... ,....,, ....,... n J
N URBAN (U}

(Based on Estimated Average Daily Traffic - Seo Note)

TIPRAN Rr rpar V Minimum Requirernents
EADT

CONDITION A - Minimum Vehicular Volume

Satisfied "r/ 
Not Satisfied

Vehicles Per Day
on Maior Street

(Total of Both Approachesl

Vehicles Per Day
on l-ligher-Volume

Minor StreetApproach
{One Direction Only)

Number of lanes for moving traflic on each approach

Ma1or Street 2175'o Minor Street 57q I11
Urban Rural

8,000 5,600
9.600 6.720 ./9.600 6.720 v
8,000 5,600

Urban Rural

2,400 1,680
2,40CI 1,680
3,200 2.24A r'
3,200 2.240

2 or More 1

CONDITION B - Interruption of Continuous Traffic
-/

Satisfieo V 
Not satisfied

Vehicles Per Day
on Major Street

(Total of Both Approachesi

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Direction Only)

Number of lanes lor moving traffic on each approach

Major Street 8l79O Minor Street {Z? /
'I

Urban

12,000 8,400
14,400 10,080
14,400 10,080 r,/12.000 8.400

Rural Urban Rural

1,240 850
1.200 8501,600 1,120 y'
I ,600 1 .'r20

2 or More 19::*:::. %i$rir : :

Combination of CONDITIONS A + B
,/

Satisfied V Not satisfled

----T_--B--
No qne!Slq&eGC!i$4, but following conditions

2 CONDITIONS
80o/o

2 CONDITIONS
Anol^

Note; To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count
actual traftic volumes.

The satisfaction of a traffic signal warrant or warrants shall not in itsell require the installation of a traffic control signal.

September 26. 2006

lr,f @
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txir 64ttu' ' \?A
California MUTCD Paee 4C-16
(FHWA's MUTCD 2003 Revision l, as amended for use in California)

Figure 4C-1Ag $A). Tratfic Signal Warrants Worksheet
{ Av er a ge T raff ic Esfi'rnate F o rrn )

c0uNr sNrE E!4t-2D'oul
;ALC {t axre '}-/t lr,t

DIST CO RTE PM CHK DATE

Major sr: ilotE; v7'ttrrtl/ c'eit::r .,, t",',', criticarApproach speed - mpn

MrnorSt: tZ4tfi,vtot{ r-:tltatf. CriticalApproachSpeed - mph

Speed limit or critical speed on maior street traffic > 64 kmlh (40 mph)....... F .l RURAL {R}
In built up area of isolated community of < 10,000 population."... ,, ...^ ,,, .. .W )

n URBAN (u)

{Based on Estimated Average Daily Traffic - See Note}

I lpFra\t Pl lPAl \r/ Minimum Requirements
EADT

CONDITION A - Minimum Vehicular Volume

Satisfied att Not Satisfied
Vehicles Per Day
on Maior Street

(Total of Boih Approachesl

Vehicles Per Day
on Higher-Volume

Minor Street Approach
ione Direciion Only)

tg Udiltr.(Jil vc

Minor Streel
1....."...-...._
't...".............

Q:M:::

I cPPrucr("

2ASeti7 cl s Urban Rural

8.000 5,600
9,600 6,720 ,/9.600 6.720 v
8.000 5.600

Urban Rural

2,400 1,680
2,400 1"680 ./3,200 2,240 V3.200 2.244

CONOITION B - Interruption of Continuous Traffic

Satisfied Not Satisfied \r/
Vehicles Per Day
on Major Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Direclion Only)

t\utilt,gr (]r railes rur filuvtng Irailtc ufi eir(,il alJFXOaun

MajorStreet 6VqS MinorStreet 2856
'1......". ...."... 1.................
2 or More..... 1..................".
por More.. . @or More....1................... 2 or More.....

Urban Rural $ot
12,000 8,400
14,400 10,080
U,4A0 x10,A80W112,040 8,400

Urban Rural

1,?.00 850
. 1,200 850v 1,600 l jzo (

1,600 1,120

Gombination of CONDTTIONS A + e Af fic'1

Satisfied t / Not Satisfied

No one condition satisfied. bul followino conditions
ffi ----T-

2 CONDTTTONS
80%

2 CONDTTTONS
807o

Note; To be used only for NEW INTERSECT]ONS or other locations where it is nqt reasonable to count
actual traftlc volumes.

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal

Chapter 4C - Traffic Control Signal Needs Studies
Part 4 * Highway Traffic Signals

September 26,2006
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Califomia MUTCD
GHWA's MUTCD 2003

tN;@
Page 4C-16

Revision l, as amended for use in California)

Figure /tC-103 (CA). Trattic Signal Warrants Worksheet
(Average Traff ic fsfi'rnafe F o rrn)

orsT co RTE PM DATE

Majorsr: Hu2Sf /f''{4 qef';a P"'> criticarApproachspeed
Minorst: Lcx'6Ilut *D criticatApproachspeed

Speed limit or critical speed on ma1or street traffic > 64 km/h (qO mpnt........ E 'l
or u) RURAL {R}

ln built up area of isolated community of < 10,000 population.,.., , , ,, ,, ,..,9 )
n URBAN (u)

mph

mph

{Based on Estimated Average Daily Traffic - See Note}

./
URBAN........ RURAL. .. ,.\{....

CONDITION A - Minimum Vehicular Volume

Satisfied ',/ Not satisfied

Minimurn Requirements
EADT

Vehicles Per Day
on Major Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

Mrnor Street Approach
(One Direction Only;

rYtIilur'r ur rcilri! rtr ilrvvil19 uciliu vil sdLil dyP{var

Ma1orStreet 1)275 Minorstreet ?/gf
1',!

Urban Rural

8.000 5.600
9.600 6.7249.600 6]20./
8.000 5.600

Urban Rural

2,400 1,680
2,400 1"680
3,200 2.240 \/
3,200 2.240

2orMorI

CONDITION B - Interruption of Continuous Traffic

./
Satisfied \,/ Not Satisfied

Vehictes Per Day
on Major Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
{One Direction Only)

rYuillr,sr (Jr r<rnr5 rur ril(,v|lrg udiltu uil vd{-n dpPr(Jat

Ma,;or Street ) 1 ZZ < Mrnor Street '1 
4 6'?-1

Urban Rural

12,000 8,400
14,400 10,080
14,400 fi.080,,/12,000 8,400

Urban Rural

1,200 850
1,200 8501,600 1,120 v"
1,600 1,120

2 or More...., 1

(2br More.. lZnr Moretl- ''") or More

Combination of CONDITIONS A + B

Salisfied \" Not Satisfied

No one condition satisfred, but following condrttons

2 CONDTTTONS
80%

2 CONDITIONS
80%

Note: To be used only for NEW INTERSECTIONS or ather location$ where il is not reasonable to count
actual traffic volumes.

The satisfaction of a traffic signal warrant or warrants shall not in itsell require the insla,lation of a trafiic control signal

Chapter 4C - Traffic Control Signal Needs Studies
Part 4 - Highway Traffic Signals

1-. ,

couNr oate -" -)',JrtD- - a"u

September 26,2006
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Califomia MUTCD
(FHWA's MUTCD 2003 Revision I, as amended for use in Califomia)

Figure /tC-|03 (CA). Traffic Signal Warrants
(Average Traffic Estimate Form)

Warksheet

Page 4C-16

COUNT DATE
F-OlLD -Cu I

cALc J ss6 ?*lrf /a#
CHK DATEDIST

Major St:

Minor St:

aa\

Critical Approach Speed

Critical Approach Speed

mpn

mph

Speed limit or critical speed on ma1or streel traffic > 64 km/h l+O mpU. . f] Ior-) RURAL{R)
ln built up area ol isolated communtty of < 10,000 poputation.,,., ,". . .. ..".....W )

N URBAN (U)

{Based on Estimated Average Daily Traffic - See Note}

URBAN..... ... RURAL..... ..{...
CONDITION A - Minimum Vehicular Volume

./
Satisfied V Not Satisfied

Minimurn Requirements
EADT

Vehicles Per Day
on Major Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Direction Only)

Number of lanes for moving traffic on each approach

Malor street 1g 5 ?''8 Minor Street 4/o{
11

Rural

5,600
6.720 ,/
6.720,/
5.600

Urban

8,000
9,600
9,600
8,000

Urban Rural

2,400 1,6802,400 1,680
3,200 2.240 v3,200 2.240

7 nr More 1

CONDITION B - Inierruption of Continuous Traffic

satisfied "'/ Not satisfied

Vehicles Per Day
on Major Street

(Total ol Both Approachesi

Vehicles Per Day
on Higher-Volume

Minor Sireet Approach
{One Direction Only)

r\urilusr ur rcrrES tut iltuvlilg udiltL uil trirult dpPtui,

MalorStreet I t 5 fU MinorStreet t/tsS
'r............. 1....................

Urban Rural

12,000 8,400
14.400 10.080
14,400 1o.O8o /12,000 8,400

Urban Rural

1,200 850
1,200 8501,600 1,120 v1,600 1,120

2 or More 1

Combination of 6ONoITIONS A + B

Satistied Not Satislied\,/

No o!!) qo4lttiqQ satisfieg, but followrng conditionsffi___T_____B_

2 CONDITIONS
80%

2 CONDITIONS
80%

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to caunt
actual traftic volumes.

The saiisfaction of a trafiic signal warrant or warrants shall not in itself require the inslallation of a traffic control signal

Chapter 4C * Traffic Control Signal Needs Studies
Part 4 - Highway Traffic Signals

H 4,?/t-<f AtF^J tJt/

September 26,2006

trti @
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Page 4C-16
California MUTCD
(FHWA's MUTCD 2003 Revision l, as amended for use in california)

Fioure 4C-109 (CA). Traffic SignalWarrants Worksheet
" (Av'era'ge Traffic Eitimate Form)

DIST

Major St:

Minor St,

RTEco CHK 

- 

DATE

Critical Approach Speed

Critical Approach SPeed

mph

mph

Speed limit or critical speed on maJor street traffic > 64 kmlh (40 mph)"""' ? ] RURAL (R)

ln built up area of isolated community of < 10.000 population""" "" " " V )
n URBAN (u)

couNT s*a EL)rtD - Ouf

(Based on Estimated Average Daily Traffic - See Note)

Noie: To be used only for NEW INTERSECTIONS or other locations where it is nol reasonable to count

actual traffic volumes.

The satisfaction of a traffic signat warranr or warranls shall not in itself require the installation of a traffic control signal'

Chapter 4C - Traffic Control Signal Needs Studies

Part 4 - Highway Traffic Signals

September 26,2006

INT,@
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Califomia MUTCD
(FHWA's MUTCD 2003 Revision I, as amended for use in California)

Figure 4C-103 (CA). Trattic SignalWarrants Worksheet
{Average Traffic €stimate Form}

COUNT DATE EutLD- ouT

Page 4C-16

DIST

Major Sl:

Minor Si:

CO RTE PM

drri|r: i7i*rtt :-.': ' '' / i, i,)
1tAoeu 4 7*7C dri-,; rS

mph

mph

aota "nt DATE ?// ''t /!'tt
..AV DATE

Critical Approach Speed

Critical Approach Speed

Speed limit or critical speed on ma1or street traffic > 64 kmlh (40 mpn1..,.. tr Ior -) RURAL(R)
ln built up area of isolated community of < '10,000 population.,,., ,,,."....,..,.,,..W )

n URBAN (u)

{Based on Estimated Average Daily Traffic - See Note)

Note: To be used only for NEW INTERSECTIONS or other locations where il is not reasonable to count
actual traffic volumes.

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

Chapter 4C - Traffic Control Signal Needs Studies
Part 4 - Highway Traffic Signals

September 26,2006

It'JT.@
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IN
California MUTCD
(FHWA's MUTCD 2003 Revision 1, as amended for use in California)

Figure ttc-103 (CA). Traffic SignalWarrants Worksheet
(Average Traffic Estimate Forrn)

couNr o^r, Etr t D ' o" I
cALc Jd - oerc &/r! lu t

DIST CO RTE PM CHK DATE

mph

mPh

RURAL {R)

URBAN {U)

Chapter 4C - Traffic Control Signal Needs Studies
Parr 4 - Highway Traffic Signals

Page 4C- I 6

Major st: /44-2c;- ,04\tt/ -( Uiir tD criticatApproach speed
Mrnor St: Cnrt'lalsCrAt Pis CriticatApproach speed

Speed limrt or critical speed on major street traffic > il km/h t+0 mpn;...... il l
ln built up area of isolated community of < 10,000 population...., . .... . ....VI

n

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reagonable to count
actual traffic volumes.

The satlsfaction of a traffic srgnal warrant or warrants shall not in itself require the ;nslallation of a trafiic control signal

{Based on Estimated Average Daily Traffic - See Note}

September 26"2006
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Appendix CC 
 
Off-Site Improvement Plans and Phasing LOS Calculations 
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PM Existing + Project Trigger at 370 dwelling units
15: Reche Rd & Old Hwy 395 HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 205 186 214 96 92 152
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 216 196 225 101 97 160
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 728 177 257
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 728 177 257
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 33 77 83
cM capacity (veh/h) 323 866 1308

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 412 225 101 257
Volume Left 216 225 0 0
Volume Right 196 0 0 160
cSH 460 1308 1700 1700
Volume to Capacity 0.89 0.17 0.06 0.15
Queue Length 95th (ft) 244 16 0 0
Control Delay (s) 49.9 8.3 0.0 0.0
Lane LOS E A
Approach Delay (s) 49.9 5.7 0.0
Approach LOS E

Intersection Summary
Average Delay 22.5
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
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Campus Park

State Route 76 Lanes in  AM (Eastbound) Project Change In

Study Limits each dir Vol Dir Cap v/c LOS Vol E+P v/c LOS v/c Sig

S Mission Rd to Via Monserate 1 745 EB 950 0.78 D 47 792 0.83 D 0.05 No

Via Monserate to Gird Rd 1 808 EB 950 0.85 D 14 822 0.87 E 0.01 No

Gird Rd to Sage Rd 1 740 EB 950 0.78 D 49 789 0.83 D 0.05 No

Sage Rd to Old Hwy 395 1 760 EB 950 0.80 D 49 809 0.85 D 0.05 No

Old Hwy 395 to I‐15 SB Ramps 2 1507 EB 2050 0.74 D 24 1531 0.75 D 0.01 No

I‐15 SB Ramps to I‐15 NB Ramps 1 844 EB 950 0.89 E 14 858 0.90 E 0.01 No

I‐15 NB Ramps to Pankey Rd 2 559 EB 3100 0.18 A 201 760 0.25 A 0.06 No

Pankey Rd to Horse Ranch Creek Rd 2 589 EB 1806 0.33 B 220 809 0.45 B 0.12 No

Horse Ranch Creek Rd to Rice Cyn 1 588 EB 950 0.62 C 40 628 0.66 C 0.04 No

Rice Cyn to Couser Cyn 1 589 EB 950 0.62 C 38 627 0.66 C 0.04 No

EB WB

Dus IN OUT
170 MF DU 2,030 8% 0.3 0.7 0 0 10% 0.7 0.3 14 10%
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The following pages show the LOS with project improvements for existing + 

project conditions and for existing + project + cumulative conditions. 
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AM Existing + Project With Project Improvement
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 75 557 51 562 76 96 84 255 91
Turn Type Prot Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 8
Detector Phases 7 4 3 8 1 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 14.0 29.0 11.0 26.0 29.0 20.0 21.0 29.0 30.0
Total Split (%) 15.6% 32.2% 12.2% 28.9% 32.2% 22.2% 23.3% 32.2% 33.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min Min
Act Effct Green (s) 8.2 17.1 7.0 16.1 36.3 10.0 10.3 15.5 15.8
Actuated g/C Ratio 0.12 0.27 0.11 0.26 0.58 0.16 0.17 0.25 0.25
v/c Ratio 0.40 0.69 0.32 0.65 0.09 0.40 0.49 0.68 0.37
Control Delay 39.2 26.2 40.1 27.2 2.5 34.7 28.6 34.0 19.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.2 26.2 40.1 27.2 2.5 34.7 28.6 34.0 19.4
LOS D C D C A C C C B
Approach Delay 27.5 25.5 31.0 28.2
Approach LOS C C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 62.4
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 27.4 Intersection LOS: C
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395

AM Existing + Project With Project Improvement
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.93 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 3475 1583 3539 1417 1583 1741 1583 1737
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 3475 1583 3539 1417 1583 1741 1583 1737
Volume (vph) 75 557 77 51 562 76 96 84 65 255 91 75
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 79 586 81 54 592 80 101 88 68 268 96 79
RTOR Reduction (vph) 0 12 0 0 0 39 0 32 0 0 34 0
Lane Group Flow (vph) 79 655 0 54 592 41 101 124 0 268 141 0
Turn Type Prot Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 4.5 17.1 3.5 16.1 31.6 10.0 10.3 15.5 15.8
Effective Green, g (s) 4.5 17.1 3.5 16.1 31.6 10.0 10.3 15.5 15.8
Actuated g/C Ratio 0.07 0.27 0.06 0.26 0.51 0.16 0.17 0.25 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 114 952 89 913 808 254 287 393 440
v/s Ratio Prot 0.05 c0.19 0.03 c0.17 0.01 0.06 c0.07 c0.17 0.08
v/s Ratio Perm 0.02
v/c Ratio 0.69 0.69 0.61 0.65 0.05 0.40 0.43 0.68 0.32
Uniform Delay, d1 28.3 20.3 28.8 20.6 7.8 23.5 23.4 21.2 18.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.7 2.1 11.2 1.6 0.0 1.0 1.0 4.8 0.4
Delay (s) 44.9 22.3 39.9 22.2 7.8 24.5 24.5 26.0 19.4
Level of Service D C D C A C C C B
Approach Delay (s) 24.7 22.0 24.5 23.4
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 23.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 62.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Project With Project Improvement
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBT WBR SBT SBR
Lane Configurations
Volume (vph) 502 297 260 193 1 551
Turn Type Perm Free Perm
Protected Phases 4 8 6
Permitted Phases 4 Free 6
Detector Phases 4 4 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 35.0 35.0 35.0 0.0 55.0 55.0
Total Split (%) 38.9% 38.9% 38.9% 0.0% 61.1% 61.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Min C-Min
Act Effct Green (s) 19.0 19.0 19.0 90.0 63.0 63.0
Actuated g/C Ratio 0.21 0.21 0.21 1.00 0.70 0.70
v/c Ratio 0.71 0.57 0.37 0.14 0.09 0.52
Control Delay 37.9 7.8 23.6 0.5 5.4 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.9 7.8 23.6 0.5 5.4 4.1
LOS D A C A A A
Approach Delay 26.7 13.8 4.3
Approach LOS C B A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 40 (44%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 15.9 Intersection LOS: B
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps

AM Existing + Project With Project Improvement
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 1417 3539 1417 1775 1417
Flt Permitted 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 1417 3539 1417 1775 1417
Volume (vph) 0 502 297 0 260 193 0 0 0 107 1 551
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 528 313 0 274 203 0 0 0 113 1 580
RTOR Reduction (vph) 0 0 247 0 0 0 0 0 0 0 0 117
Lane Group Flow (vph) 0 528 66 0 274 203 0 0 0 0 114 463
Turn Type Perm Free Perm Perm
Protected Phases 4 8 6
Permitted Phases 4 Free 6 6
Actuated Green, G (s) 19.0 19.0 19.0 90.0 63.0 63.0
Effective Green, g (s) 19.0 19.0 19.0 90.0 63.0 63.0
Actuated g/C Ratio 0.21 0.21 0.21 1.00 0.70 0.70
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 747 299 747 1417 1243 992
v/s Ratio Prot c0.15 0.08
v/s Ratio Perm 0.05 0.14 0.06 c0.33
v/c Ratio 0.71 0.22 0.37 0.14 0.09 0.47
Uniform Delay, d1 32.9 29.4 30.4 0.0 4.3 6.0
Progression Factor 1.00 1.00 0.76 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.4 0.3 0.2 0.1 1.6
Delay (s) 36.0 29.8 23.3 0.2 4.5 7.6
Level of Service D C C A A A
Approach Delay (s) 33.7 13.5 0.0 7.1
Approach LOS C B A A

Intersection Summary
HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Project With Project Improvement
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBT WBR NBL NBT
Lane Configurations
Volume (vph) 277 405 324 112 134 0
Turn Type Free Perm Perm
Protected Phases 4 8 2
Permitted Phases Free 8 2
Detector Phases 4 8 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 44.0 0.0 44.0 44.0 46.0 46.0
Total Split (%) 48.9% 0.0% 48.9% 48.9% 51.1% 51.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Min C-Min
Act Effct Green (s) 12.8 90.0 12.8 12.8 69.2 69.2
Actuated g/C Ratio 0.14 1.00 0.14 0.14 0.77 0.77
v/c Ratio 0.58 0.30 0.68 0.39 0.12 0.19
Control Delay 21.8 3.2 43.4 10.5 3.3 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.8 3.2 43.4 10.5 3.3 0.3
LOS C A D B A A
Approach Delay 10.8 34.9 1.4
Approach LOS B C A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 15.6 Intersection LOS: B
Intersection Capacity Utilization 26.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

AM Existing + Project With Project Improvement
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 1417 3539 1417 1504 1504
Flt Permitted 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 1417 3539 1417 1504 1504
Volume (vph) 0 277 405 0 324 112 134 0 234 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 292 426 0 341 118 141 0 246 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 101 0 57 0 0 0 0
Lane Group Flow (vph) 0 292 426 0 341 17 141 189 0 0 0 0
Turn Type Free Perm Perm
Protected Phases 4 8 2
Permitted Phases Free 8 2
Actuated Green, G (s) 12.8 90.0 12.8 12.8 69.2 69.2
Effective Green, g (s) 12.8 90.0 12.8 12.8 69.2 69.2
Actuated g/C Ratio 0.14 1.00 0.14 0.14 0.77 0.77
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 503 1417 503 202 1156 1156
v/s Ratio Prot 0.08 c0.10
v/s Ratio Perm c0.30 0.01 0.09 0.13
v/c Ratio 0.58 0.30 0.68 0.08 0.12 0.16
Uniform Delay, d1 36.1 0.0 36.6 33.5 2.7 2.7
Progression Factor 0.50 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.5 3.6 0.2 0.2 0.3
Delay (s) 19.4 0.5 40.3 33.7 2.9 3.1
Level of Service B A D C A A
Approach Delay (s) 8.2 38.6 3.0 0.0
Approach LOS A D A A

Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 26.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Project With Project Improvement
8: Pala Rd (SR-76) & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBT ø1
Lane Configurations
Volume (vph) 9 514 14 489 14 2 6
Turn Type Prot Prot Prot
Protected Phases 7 4 3 8 5 2 6 1
Permitted Phases
Detector Phases 7 4 3 8 5 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 20.0 8.0
Total Split (s) 15.0 32.0 15.0 32.0 15.0 28.0 28.0 15.0
Total Split (%) 16.7% 35.6% 16.7% 35.6% 16.7% 31.1% 31.1% 17%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min None
Act Effct Green (s) 6.1 10.5 6.2 10.6 6.2 7.8 6.7
Actuated g/C Ratio 0.17 0.36 0.17 0.37 0.17 0.27 0.23
v/c Ratio 0.03 0.43 0.06 0.40 0.06 0.08 0.08
Control Delay 17.7 9.3 17.5 9.0 17.5 5.5 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.7 9.3 17.5 9.0 17.5 5.5 9.6
LOS B A B A B A A
Approach Delay 9.4 9.3 9.1 9.6
Approach LOS A A A A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 28.8
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.43
Intersection Signal Delay: 9.3 Intersection LOS: A
Intersection Capacity Utilization 28.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     8: Pala Rd (SR-76) & Pankey Rd

AM Existing + Project With Project Improvement
8: Pala Rd (SR-76) & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.86 0.88
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 3531 1583 3536 1583 1599 1639
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 3531 1583 3536 1583 1599 1639
Volume (vph) 9 514 9 14 489 3 14 2 32 0 6 23
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 9 541 9 15 515 3 15 2 34 0 6 24
RTOR Reduction (vph) 0 1 0 0 1 0 0 23 0 0 19 0
Lane Group Flow (vph) 9 549 0 15 517 0 15 13 0 0 11 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 0.7 10.6 0.7 10.6 0.7 11.4 6.7
Effective Green, g (s) 0.7 10.6 0.7 10.6 0.7 11.4 6.7
Actuated g/C Ratio 0.02 0.31 0.02 0.31 0.02 0.33 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 32 1079 32 1080 32 525 316
v/s Ratio Prot 0.01 c0.16 c0.01 0.15 c0.01 c0.01 0.01
v/s Ratio Perm
v/c Ratio 0.28 0.51 0.47 0.48 0.47 0.03 0.03
Uniform Delay, d1 16.8 9.9 16.8 9.8 16.8 7.9 11.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 0.4 10.5 0.3 10.5 0.0 0.0
Delay (s) 21.5 10.3 27.3 10.1 27.3 7.9 11.4
Level of Service C B C B C A B
Approach Delay (s) 10.5 10.6 13.6 11.4
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 10.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 34.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 28.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Project With Project Improvement
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR ø2 ø3
Lane Configurations
Volume (vph) 220 326 287 45 40 0 219
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 6 6 2 3
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 27.0 39.0 21.0 21.0 21.0 21.0 21.0 21.0 9.0
Total Split (%) 30.0% 43.3% 23.3% 23.3% 23.3% 23.3% 23.3% 23% 10%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min None
Act Effct Green (s) 12.4 23.1 9.8 9.8 7.3 7.3 7.3
Actuated g/C Ratio 0.24 0.47 0.20 0.20 0.15 0.15 0.15
v/c Ratio 0.61 0.21 0.43 0.15 0.16 0.38 0.40
Control Delay 25.1 7.1 21.5 8.8 24.1 10.7 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.1 7.1 21.5 8.8 24.1 10.7 10.2
LOS C A C A C B B
Approach Delay 14.4 19.8 12.2
Approach LOS B B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 49.3
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 15.4 Intersection LOS: B
Intersection Capacity Utilization 34.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     9: Pala Rd (SR-76) & Horse Ranch Creek Rd

AM Existing + Project With Project Improvement
9: Pala Rd (SR-76) & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.86 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1504 1452 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1504 1452 1346
Volume (vph) 220 326 0 0 287 45 0 0 0 40 0 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 343 0 0 302 47 0 0 0 42 0 231
RTOR Reduction (vph) 0 0 0 0 0 38 0 0 0 0 94 103
Lane Group Flow (vph) 232 343 0 0 302 9 0 0 0 35 23 18
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 6
Actuated Green, G (s) 10.4 24.2 9.8 9.8 7.3 7.3 7.3
Effective Green, g (s) 10.4 24.2 9.8 9.8 7.3 7.3 7.3
Actuated g/C Ratio 0.21 0.49 0.20 0.20 0.15 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 333 1734 702 281 222 215 199
v/s Ratio Prot c0.15 0.10 c0.09 c0.02 0.02
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.70 0.20 0.43 0.03 0.16 0.11 0.09
Uniform Delay, d1 18.0 7.1 17.4 16.0 18.4 18.2 18.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.2 0.1 0.4 0.0 0.3 0.2 0.2
Delay (s) 24.3 7.2 17.8 16.0 18.7 18.5 18.4
Level of Service C A B B B B B
Approach Delay (s) 14.1 17.5 0.0 18.5
Approach LOS B B A B

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 49.4 Sum of lost time (s) 21.9
Intersection Capacity Utilization 34.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Project With Project Improvement
12: Pala Mesa Dr & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 25 34 55 21 21 149 46 36 244
Turn Type Prot Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2
Detector Phases 7 4 3 8 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 20.0 8.0 20.0
Total Split (s) 16.0 26.0 17.0 27.0 15.0 31.0 31.0 16.0 32.0
Total Split (%) 17.8% 28.9% 18.9% 30.0% 16.7% 34.4% 34.4% 17.8% 35.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min None Min
Act Effct Green (s) 8.2 8.7 9.2 12.2 8.1 40.8 40.8 8.6 43.6
Actuated g/C Ratio 0.12 0.14 0.14 0.19 0.12 0.70 0.70 0.13 0.75
v/c Ratio 0.13 0.28 0.25 0.12 0.11 0.13 0.05 0.18 0.19
Control Delay 22.7 13.9 19.9 11.6 22.9 11.3 6.5 20.4 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.7 13.9 19.9 11.6 22.9 11.3 6.5 20.4 8.8
LOS C B B B C B A C A
Approach Delay 16.2 16.5 11.4 10.2
Approach LOS B B B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 58.1
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.28
Intersection Signal Delay: 12.3 Intersection LOS: B
Intersection Capacity Utilization 36.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     12: Pala Mesa Dr & Old Hwy 395

AM Existing + Project With Project Improvement
12: Pala Mesa Dr & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00
Frt 1.00 0.92 1.00 0.93 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1717 1583 1733 1583 1770 1346 1583 1854
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1717 1583 1733 1583 1770 1346 1583 1854
Volume (vph) 25 34 37 55 21 18 21 149 46 36 244 8
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 26 36 39 58 22 19 22 157 48 38 257 8
RTOR Reduction (vph) 0 36 0 0 17 0 0 0 20 0 1 0
Lane Group Flow (vph) 26 39 0 58 24 0 22 157 28 38 264 0
Turn Type Prot Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 1.5 4.4 3.8 6.7 1.5 37.1 37.1 3.4 39.0
Effective Green, g (s) 1.5 4.4 3.8 6.7 1.5 37.1 37.1 3.4 39.0
Actuated g/C Ratio 0.02 0.07 0.06 0.10 0.02 0.57 0.57 0.05 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 37 117 93 179 37 1015 772 83 1118
v/s Ratio Prot 0.02 c0.02 c0.04 0.01 0.01 0.09 c0.02 c0.14
v/s Ratio Perm 0.02
v/c Ratio 0.70 0.33 0.62 0.13 0.59 0.15 0.04 0.46 0.24
Uniform Delay, d1 31.4 28.7 29.8 26.4 31.3 6.5 6.0 29.8 6.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 46.2 1.7 12.3 0.3 23.1 0.1 0.0 4.0 0.1
Delay (s) 77.5 30.4 42.1 26.7 54.4 6.5 6.0 33.7 6.1
Level of Service E C D C D A A C A
Approach Delay (s) 42.5 35.7 11.1 9.5
Approach LOS D D B A

Intersection Summary
HCM Average Control Delay 18.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 64.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 36.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Project With Project Improvement
14: Stewart Canyon Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBT WBL WBT NBL NBT SBL SBT ø7
Lane Configurations
Volume (vph) 6 16 2 3 156 93 273
Turn Type Prot Prot Prot
Protected Phases 4 3 8 5 2 1 6 7
Permitted Phases
Detector Phases 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 8.0 20.0 8.0 20.0 8.0 20.0 8.0
Total Split (s) 27.0 15.0 27.0 15.0 26.0 22.0 33.0 15.0
Total Split (%) 30.0% 16.7% 30.0% 16.7% 28.9% 24.4% 36.7% 17%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min None Min None
Act Effct Green (s) 0.0 7.5 20.9 6.9 34.1 10.2 41.5
Actuated g/C Ratio 0.00 0.10 0.30 0.09 0.52 0.15 0.63
v/c Ratio 1.88 0.11 0.25 0.02 0.19 0.42 0.25
Control Delay 536.9 30.6 3.5 30.0 18.4 26.8 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 536.9 30.6 3.5 30.0 18.4 26.8 12.6
LOS F C A C B C B
Approach Delay 536.9 6.3 18.5 16.1
Approach LOS F A B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 65.5
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.88
Intersection Signal Delay: 44.7 Intersection LOS: D
Intersection Capacity Utilization 43.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     14: Stewart Canyon Rd & Old Hwy 395

AM Existing + Project With Project Improvement
14: Stewart Canyon Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1700 1583 1587 1583 1841 1583 1856
Flt Permitted 0.90 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1555 1583 1587 1583 1841 1583 1856
Volume (vph) 14 6 23 16 2 136 3 156 13 93 273 7
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 15 6 24 17 2 143 3 164 14 98 287 7
RTOR Reduction (vph) 0 19 0 0 103 0 0 3 0 0 0 0
Lane Group Flow (vph) 0 26 0 17 42 0 3 175 0 98 294 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 14.9 1.3 20.2 1.1 33.2 6.7 38.8
Effective Green, g (s) 14.9 1.3 20.2 1.1 33.2 6.7 38.8
Actuated g/C Ratio 0.21 0.02 0.28 0.02 0.46 0.09 0.54
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 321 29 445 24 848 147 999
v/s Ratio Prot c0.01 c0.03 0.00 0.10 c0.06 c0.16
v/s Ratio Perm 0.02
v/c Ratio 0.08 0.59 0.09 0.12 0.21 0.67 0.29
Uniform Delay, d1 23.1 35.1 19.2 35.0 11.6 31.6 9.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 26.8 0.1 2.3 0.1 10.9 0.2
Delay (s) 23.2 61.9 19.3 37.4 11.7 42.5 9.3
Level of Service C E B D B D A
Approach Delay (s) 23.2 23.8 12.1 17.6
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 17.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 72.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 43.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project With Project Improvement
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 118 812 60 632 236 73 122 181 89
Turn Type Prot Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 8
Detector Phases 7 4 3 8 1 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 18.0 34.0 12.0 28.0 22.0 20.0 22.0 22.0 24.0
Total Split (%) 20.0% 37.8% 13.3% 31.1% 24.4% 22.2% 24.4% 24.4% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min Min
Act Effct Green (s) 10.4 24.8 7.4 19.4 37.0 9.4 11.9 13.1 15.6
Actuated g/C Ratio 0.15 0.36 0.10 0.28 0.53 0.14 0.17 0.19 0.22
v/c Ratio 0.54 0.74 0.39 0.67 0.28 0.36 0.59 0.64 0.44
Control Delay 41.7 25.7 44.3 28.6 2.6 38.2 34.7 40.7 23.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.7 25.7 44.3 28.6 2.6 38.2 34.7 40.7 23.1
LOS D C D C A D C D C
Approach Delay 27.6 23.0 35.7 32.0
Approach LOS C C D C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 69.4
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 27.3 Intersection LOS: C
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395

PM Existing + Project With Project Improvement
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.95 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 3494 1583 3539 1417 1583 1771 1583 1723
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 3494 1583 3539 1417 1583 1771 1583 1723
Volume (vph) 118 812 75 60 632 236 73 122 60 181 89 89
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 124 855 79 63 665 248 77 128 63 191 94 94
RTOR Reduction (vph) 0 7 0 0 0 129 0 21 0 0 40 0
Lane Group Flow (vph) 124 927 0 63 665 119 77 170 0 191 148 0
Turn Type Prot Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 8.4 24.8 3.9 20.3 33.4 9.4 11.9 13.1 15.6
Effective Green, g (s) 8.4 24.8 3.9 20.3 33.4 9.4 11.9 13.1 15.6
Actuated g/C Ratio 0.12 0.36 0.06 0.29 0.48 0.13 0.17 0.19 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 191 1243 89 1031 760 213 302 298 386
v/s Ratio Prot 0.08 c0.27 0.04 c0.19 0.03 0.05 c0.10 c0.12 c0.09
v/s Ratio Perm 0.05
v/c Ratio 0.65 0.75 0.71 0.65 0.16 0.36 0.56 0.64 0.38
Uniform Delay, d1 29.2 19.7 32.3 21.6 10.2 27.4 26.5 26.1 23.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.4 2.5 22.6 1.4 0.1 1.0 2.4 4.7 0.6
Delay (s) 36.6 22.2 54.9 23.0 10.3 28.5 28.9 30.8 23.6
Level of Service D C D C B C C C C
Approach Delay (s) 23.9 21.8 28.8 27.2
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 24.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 69.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project With Project Improvement
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBT WBR SBT SBR
Lane Configurations
Volume (vph) 749 273 589 291 5 433
Turn Type Perm Free Perm
Protected Phases 4 8 6
Permitted Phases 4 Free 6
Detector Phases 4 4 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 40.0 40.0 40.0 0.0 50.0 50.0
Total Split (%) 44.4% 44.4% 44.4% 0.0% 55.6% 55.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Min C-Min
Act Effct Green (s) 26.4 26.4 26.4 90.0 55.6 55.6
Actuated g/C Ratio 0.29 0.29 0.29 1.00 0.62 0.62
v/c Ratio 0.76 0.46 0.60 0.22 0.17 0.49
Control Delay 33.5 5.2 18.9 0.3 9.0 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.5 5.2 18.9 0.3 9.0 9.3
LOS C A B A A A
Approach Delay 26.0 12.7 9.2
Approach LOS C B A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 40 (44%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 17.3 Intersection LOS: B
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps

PM Existing + Project With Project Improvement
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 1417 3539 1417 1776 1417
Flt Permitted 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 1417 3539 1417 1776 1417
Volume (vph) 0 749 273 0 589 291 0 0 0 174 5 433
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 788 287 0 620 306 0 0 0 183 5 456
RTOR Reduction (vph) 0 0 203 0 0 0 0 0 0 0 0 54
Lane Group Flow (vph) 0 788 84 0 620 306 0 0 0 0 188 402
Turn Type Perm Free Perm Perm
Protected Phases 4 8 6
Permitted Phases 4 Free 6 6
Actuated Green, G (s) 26.4 26.4 26.4 90.0 55.6 55.6
Effective Green, g (s) 26.4 26.4 26.4 90.0 55.6 55.6
Actuated g/C Ratio 0.29 0.29 0.29 1.00 0.62 0.62
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1038 416 1038 1417 1097 875
v/s Ratio Prot c0.22 0.18
v/s Ratio Perm 0.06 0.22 0.11 c0.28
v/c Ratio 0.76 0.20 0.60 0.22 0.17 0.46
Uniform Delay, d1 28.9 23.9 27.2 0.0 7.4 9.2
Progression Factor 1.00 1.00 0.63 1.00 1.00 1.00
Incremental Delay, d2 3.2 0.2 0.8 0.3 0.3 1.7
Delay (s) 32.1 24.1 18.0 0.3 7.7 10.9
Level of Service C C B A A B
Approach Delay (s) 30.0 12.2 0.0 10.0
Approach LOS C B A A

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project With Project Improvement
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBT WBR NBL NBT
Lane Configurations
Volume (vph) 348 594 550 133 380 4
Turn Type Free Perm Perm
Protected Phases 4 8 2
Permitted Phases Free 8 2
Detector Phases 4 8 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 40.0 0.0 40.0 40.0 50.0 50.0
Total Split (%) 44.4% 0.0% 44.4% 44.4% 55.6% 55.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Min C-Min
Act Effct Green (s) 19.4 90.0 19.4 19.4 62.6 62.6
Actuated g/C Ratio 0.22 1.00 0.22 0.22 0.70 0.70
v/c Ratio 0.48 0.44 0.76 0.37 0.32 0.35
Control Delay 18.4 5.6 39.6 13.9 7.1 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.4 5.6 39.6 13.9 7.1 2.3
LOS B A D B A A
Approach Delay 10.4 34.6 4.5
Approach LOS B C A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 15.7 Intersection LOS: B
Intersection Capacity Utilization 42.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

PM Existing + Project With Project Improvement
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.87
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.99
Satd. Flow (prot) 3539 1417 3539 1417 1504 1535
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.99
Satd. Flow (perm) 3539 1417 3539 1417 1504 1535
Volume (vph) 0 348 594 0 550 133 380 4 329 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 366 625 0 579 140 400 4 346 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 72 0 101 0 0 0 0
Lane Group Flow (vph) 0 366 625 0 579 68 339 310 0 0 0 0
Turn Type Free Perm Perm
Protected Phases 4 8 2
Permitted Phases Free 8 2
Actuated Green, G (s) 19.4 90.0 19.4 19.4 62.6 62.6
Effective Green, g (s) 19.4 90.0 19.4 19.4 62.6 62.6
Actuated g/C Ratio 0.22 1.00 0.22 0.22 0.70 0.70
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 763 1417 763 305 1046 1068
v/s Ratio Prot 0.10 c0.16
v/s Ratio Perm c0.44 0.05 0.23 0.20
v/c Ratio 0.48 0.44 0.76 0.22 0.32 0.29
Uniform Delay, d1 30.9 0.0 33.1 29.1 5.4 5.2
Progression Factor 0.55 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.8 4.4 0.4 0.8 0.7
Delay (s) 17.5 0.8 37.5 29.5 6.2 5.9
Level of Service B A D C A A
Approach Delay (s) 6.9 35.9 6.0 0.0
Approach LOS A D A A

Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 42.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project With Project Improvement
8: Pala Rd (SR-76) & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBT ø1
Lane Configurations
Volume (vph) 27 665 38 704 14 6 3
Turn Type Prot Prot Prot
Protected Phases 7 4 3 8 5 2 6 1
Permitted Phases
Detector Phases 7 4 3 8 5 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 20.0 8.0
Total Split (s) 15.0 36.0 15.0 36.0 13.0 26.0 26.0 13.0
Total Split (%) 16.7% 40.0% 16.7% 40.0% 14.4% 28.9% 28.9% 14%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min None
Act Effct Green (s) 6.7 13.9 6.9 15.9 6.4 8.1 6.9
Actuated g/C Ratio 0.16 0.40 0.17 0.46 0.15 0.23 0.20
v/c Ratio 0.11 0.52 0.15 0.46 0.06 0.10 0.05
Control Delay 22.3 10.8 20.0 8.6 22.5 8.5 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.3 10.8 20.0 8.6 22.5 8.5 13.9
LOS C B C A C A B
Approach Delay 11.2 9.2 12.4 13.9
Approach LOS B A B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 34.9
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 10.3 Intersection LOS: B
Intersection Capacity Utilization 40.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     8: Pala Rd (SR-76) & Pankey Rd

PM Existing + Project With Project Improvement
8: Pala Rd (SR-76) & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.87 0.88
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 3519 1583 3534 1583 1626 1636
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 3519 1583 3534 1583 1626 1636
Volume (vph) 27 665 27 38 704 7 14 6 31 0 3 12
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 28 700 28 40 741 7 15 6 33 0 3 13
RTOR Reduction (vph) 0 3 0 0 1 0 0 23 0 0 11 0
Lane Group Flow (vph) 28 725 0 40 747 0 15 16 0 0 5 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 0.9 14.6 2.2 15.9 0.8 11.7 6.9
Effective Green, g (s) 0.9 14.6 2.2 15.9 0.8 11.7 6.9
Actuated g/C Ratio 0.02 0.36 0.05 0.39 0.02 0.29 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 35 1269 86 1387 31 470 279
v/s Ratio Prot 0.02 0.21 c0.03 c0.21 c0.01 c0.01 0.00
v/s Ratio Perm
v/c Ratio 0.80 0.57 0.47 0.54 0.48 0.03 0.02
Uniform Delay, d1 19.7 10.4 18.6 9.5 19.6 10.3 14.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 75.9 0.6 3.9 0.4 11.4 0.0 0.0
Delay (s) 95.6 11.1 22.5 9.9 31.1 10.4 14.0
Level of Service F B C A C B B
Approach Delay (s) 14.2 10.5 16.1 14.0
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 12.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 40.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project With Project Improvement
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR ø2 ø3
Lane Configurations
Volume (vph) 346 350 442 66 61 0 307
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 6 6 2 3
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 29.0 41.0 20.0 20.0 20.0 20.0 20.0 21.0 8.0
Total Split (%) 32.2% 45.6% 22.2% 22.2% 22.2% 22.2% 22.2% 23% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min None
Act Effct Green (s) 19.0 36.0 12.8 12.8 8.1 8.1 8.1
Actuated g/C Ratio 0.31 0.58 0.21 0.21 0.13 0.13 0.13
v/c Ratio 0.75 0.18 0.64 0.20 0.24 0.53 0.51
Control Delay 31.1 6.4 28.3 8.6 30.0 13.3 11.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.1 6.4 28.3 8.6 30.0 13.3 11.7
LOS C A C A C B B
Approach Delay 18.7 25.7 14.7
Approach LOS B C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 62.2
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 20.0 Intersection LOS: C
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     9: Pala Rd (SR-76) & Horse Ranch Creek Rd

PM Existing + Project With Project Improvement
9: Pala Rd (SR-76) & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.86 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1504 1457 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1504 1457 1346
Volume (vph) 346 350 0 0 442 66 0 0 0 61 0 307
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 364 368 0 0 465 69 0 0 0 64 0 323
RTOR Reduction (vph) 0 0 0 0 0 54 0 0 0 0 138 143
Lane Group Flow (vph) 364 368 0 0 465 15 0 0 0 48 37 21
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 6
Actuated Green, G (s) 19.0 36.0 13.0 13.0 8.1 8.1 8.1
Effective Green, g (s) 19.0 36.0 13.0 13.0 8.1 8.1 8.1
Actuated g/C Ratio 0.31 0.58 0.21 0.21 0.13 0.13 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 487 2062 744 298 197 191 176
v/s Ratio Prot c0.23 0.10 c0.13 c0.03 0.03
v/s Ratio Perm 0.01 0.02
v/c Ratio 0.75 0.18 0.62 0.05 0.24 0.19 0.12
Uniform Delay, d1 19.2 6.0 22.2 19.5 24.1 23.9 23.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.2 0.0 1.6 0.1 0.6 0.5 0.3
Delay (s) 25.4 6.1 23.8 19.5 24.7 24.4 24.0
Level of Service C A C B C C C
Approach Delay (s) 15.7 23.3 0.0 24.3
Approach LOS B C A C

Intersection Summary
HCM Average Control Delay 20.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 61.8 Sum of lost time (s) 21.7
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project With Project Improvement
12: Pala Mesa Dr & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 13 40 64 47 46 329 81 39 165
Turn Type Prot Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2
Detector Phases 7 4 3 8 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 20.0 8.0 20.0
Total Split (s) 12.0 24.0 17.0 29.0 15.0 34.0 34.0 15.0 34.0
Total Split (%) 13.3% 26.7% 18.9% 32.2% 16.7% 37.8% 37.8% 16.7% 37.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min None Min
Act Effct Green (s) 8.5 9.3 10.0 12.8 9.4 43.3 43.3 9.2 43.1
Actuated g/C Ratio 0.13 0.14 0.15 0.20 0.15 0.74 0.74 0.14 0.73
v/c Ratio 0.07 0.25 0.27 0.26 0.21 0.27 0.08 0.18 0.15
Control Delay 27.3 18.0 23.1 11.7 23.8 11.2 4.5 24.2 10.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.3 18.0 23.1 11.7 23.8 11.2 4.5 24.2 10.1
LOS C B C B C B A C B
Approach Delay 19.6 16.2 11.3 12.5
Approach LOS B B B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 58.8
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.27
Intersection Signal Delay: 13.1 Intersection LOS: B
Intersection Capacity Utilization 42.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     12: Pala Mesa Dr & Old Hwy 395

PM Existing + Project With Project Improvement
12: Pala Mesa Dr & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00
Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1758 1583 1719 1583 1770 1346 1583 1824
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1758 1583 1719 1583 1770 1346 1583 1824
Volume (vph) 13 40 24 64 47 49 46 329 81 39 165 27
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 14 42 25 67 49 52 48 346 85 41 174 28
RTOR Reduction (vph) 0 23 0 0 47 0 0 0 35 0 4 0
Lane Group Flow (vph) 14 44 0 67 54 0 48 346 50 41 198 0
Turn Type Prot Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 1.2 4.0 3.6 6.4 3.3 37.6 37.6 3.1 37.4
Effective Green, g (s) 1.2 4.0 3.6 6.4 3.3 37.6 37.6 3.1 37.4
Actuated g/C Ratio 0.02 0.06 0.06 0.10 0.05 0.58 0.58 0.05 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 30 109 89 171 81 1035 787 76 1061
v/s Ratio Prot 0.01 0.02 c0.04 c0.03 c0.03 c0.20 0.03 0.11
v/s Ratio Perm 0.04
v/c Ratio 0.47 0.40 0.75 0.32 0.59 0.33 0.06 0.54 0.19
Uniform Delay, d1 31.2 29.0 29.9 26.9 29.8 6.9 5.8 29.9 6.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.0 2.4 29.7 1.1 11.1 0.2 0.0 7.2 0.1
Delay (s) 42.3 31.4 59.6 28.0 40.9 7.1 5.8 37.1 6.4
Level of Service D C E C D A A D A
Approach Delay (s) 33.3 40.6 10.2 11.6
Approach LOS C D B B

Intersection Summary
HCM Average Control Delay 17.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 64.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 42.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Project With Project Improvement
14: Stewart Canyon Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBT WBL WBT NBL NBT SBL SBT ø7
Lane Configurations
Volume (vph) 8 22 8 21 300 180 195
Turn Type Prot Prot Prot
Protected Phases 4 3 8 5 2 1 6 7
Permitted Phases
Detector Phases 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 8.0 20.0 8.0 20.0 8.0 20.0 8.0
Total Split (s) 22.0 11.0 23.0 11.0 32.0 25.0 46.0 10.0
Total Split (%) 24.4% 12.2% 25.6% 12.2% 35.6% 27.8% 51.1% 11%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min None Min None
Act Effct Green (s) 0.0 6.5 16.8 6.5 27.5 12.7 39.0
Actuated g/C Ratio 0.00 0.09 0.25 0.09 0.42 0.19 0.60
v/c Ratio 1.84 0.16 0.31 0.15 0.43 0.63 0.20
Control Delay 548.9 37.4 5.9 37.2 22.1 33.9 11.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 548.9 37.4 5.9 37.2 22.1 33.9 11.6
LOS F D A D C C B
Approach Delay 548.9 9.9 23.0 21.7
Approach LOS F A C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 65.2
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.84
Intersection Signal Delay: 38.7 Intersection LOS: D
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     14: Stewart Canyon Rd & Old Hwy 395

PM Existing + Project With Project Improvement
14: Stewart Canyon Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.86 1.00 0.99 1.00 0.99
Flt Protected 0.99 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1707 1583 1597 1583 1846 1583 1838
Flt Permitted 0.93 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1602 1583 1597 1583 1846 1583 1838
Volume (vph) 8 8 18 22 8 144 21 300 19 180 195 19
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 8 8 19 23 8 152 22 316 20 189 205 20
RTOR Reduction (vph) 0 16 0 0 113 0 0 2 0 0 3 0
Lane Group Flow (vph) 0 19 0 23 47 0 22 334 0 189 222 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 11.9 2.2 18.1 2.2 29.1 11.3 38.2
Effective Green, g (s) 11.9 2.2 18.1 2.2 29.1 11.3 38.2
Actuated g/C Ratio 0.17 0.03 0.26 0.03 0.41 0.16 0.54
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 270 49 410 49 762 254 996
v/s Ratio Prot c0.01 c0.03 0.01 c0.18 c0.12 0.12
v/s Ratio Perm 0.01
v/c Ratio 0.07 0.47 0.11 0.45 0.44 0.74 0.22
Uniform Delay, d1 24.7 33.6 20.1 33.6 14.8 28.2 8.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 6.9 0.1 6.4 0.4 11.2 0.1
Delay (s) 24.8 40.5 20.2 40.0 15.2 39.4 8.5
Level of Service C D C D B D A
Approach Delay (s) 24.8 22.7 16.8 22.6
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 70.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Project Improvement
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 94 700 82 1130 122 284 207 400 227
Turn Type Prot Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 8
Detector Phases 7 4 3 8 1 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 10.0 31.0 11.0 32.0 26.0 22.0 22.0 26.0 26.0
Total Split (%) 11.1% 34.4% 12.2% 35.6% 28.9% 24.4% 24.4% 28.9% 28.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min Min
Act Effct Green (s) 6.0 29.0 7.1 28.0 54.0 18.0 18.0 22.0 22.0
Actuated g/C Ratio 0.07 0.32 0.08 0.31 0.60 0.20 0.20 0.24 0.24
v/c Ratio 0.93 0.79 0.70 1.08 0.14 0.94 1.10 1.09 0.82
Control Delay 116.3 33.7 71.4 82.7 1.9 75.7 107.0 106.0 46.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 116.3 33.7 71.4 82.7 1.9 75.7 107.0 106.0 46.0
LOS F C E F A E F F D
Approach Delay 42.0 74.6 94.0 77.9
Approach LOS D E F E

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.10
Intersection Signal Delay: 70.6 Intersection LOS: E
Intersection Capacity Utilization 97.8% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395

AM Existing + Cumulative + Project With Project Improvement
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.93 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 3448 1583 3539 1417 1583 1728 1583 1763
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 3448 1583 3539 1417 1583 1728 1583 1763
Volume (vph) 94 700 145 82 1130 122 284 207 192 400 227 125
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 99 737 153 86 1189 128 299 218 202 421 239 132
RTOR Reduction (vph) 0 19 0 0 0 56 0 37 0 0 22 0
Lane Group Flow (vph) 99 871 0 86 1189 72 299 383 0 421 349 0
Turn Type Prot Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 6.0 29.0 5.8 28.8 50.8 18.0 18.0 22.0 22.0
Effective Green, g (s) 6.0 29.0 5.8 28.8 50.8 18.0 18.0 22.0 22.0
Actuated g/C Ratio 0.07 0.32 0.06 0.32 0.56 0.20 0.20 0.24 0.24
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 105 1101 101 1123 855 314 343 384 427
v/s Ratio Prot 0.06 c0.25 0.05 c0.34 0.02 0.19 c0.22 c0.27 c0.20
v/s Ratio Perm 0.03
v/c Ratio 0.94 0.79 0.85 1.06 0.08 0.95 1.12 1.10 0.82
Uniform Delay, d1 42.2 28.1 42.1 31.0 9.2 36.0 36.4 34.4 32.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 69.2 4.0 46.0 43.9 0.0 38.0 84.0 74.4 11.5
Delay (s) 111.5 32.1 88.1 74.9 9.3 74.0 120.4 108.8 44.0
Level of Service F C F E A E F F D
Approach Delay (s) 40.0 69.7 101.1 78.5
Approach LOS D E F E

Intersection Summary
HCM Average Control Delay 69.7 HCM Level of Service E
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 90.8 Sum of lost time (s) 20.0
Intersection Capacity Utilization 97.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

Campus Park Traffic Impact Study Appendix Page 924 of 940



AM Existing + Cumulative + Project With Project Improvement
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBT WBR SBT SBR
Lane Configurations
Volume (vph) 950 350 800 400 1 570
Turn Type Perm Free Perm
Protected Phases 4 8 6
Permitted Phases 4 Free 6
Detector Phases 4 4 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 36.0 36.0 36.0 0.0 54.0 54.0
Total Split (%) 40.0% 40.0% 40.0% 0.0% 60.0% 60.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Min C-Min
Act Effct Green (s) 31.2 31.2 31.2 90.0 50.8 50.8
Actuated g/C Ratio 0.35 0.35 0.35 1.00 0.56 0.56
v/c Ratio 0.81 0.50 0.69 0.30 0.15 0.73
Control Delay 32.7 4.9 26.0 0.4 10.5 20.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.7 4.9 26.0 0.4 10.5 20.8
LOS C A C A B C
Approach Delay 25.2 17.5 18.8
Approach LOS C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 40 (44%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 20.9 Intersection LOS: C
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps

AM Existing + Cumulative + Project With Project Improvement
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 1417 3539 1417 1775 1417
Flt Permitted 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 1417 3539 1417 1775 1417
Volume (vph) 0 950 350 0 800 400 0 0 0 138 1 570
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1000 368 0 842 421 0 0 0 145 1 600
RTOR Reduction (vph) 0 0 240 0 0 0 0 0 0 0 0 20
Lane Group Flow (vph) 0 1000 128 0 842 421 0 0 0 0 146 580
Turn Type Perm Free Perm Perm
Protected Phases 4 8 6
Permitted Phases 4 Free 6 6
Actuated Green, G (s) 31.2 31.2 31.2 90.0 50.8 50.8
Effective Green, g (s) 31.2 31.2 31.2 90.0 50.8 50.8
Actuated g/C Ratio 0.35 0.35 0.35 1.00 0.56 0.56
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1227 491 1227 1417 1002 800
v/s Ratio Prot c0.28 0.24
v/s Ratio Perm 0.09 0.30 0.08 c0.41
v/c Ratio 0.81 0.26 0.69 0.30 0.15 0.73
Uniform Delay, d1 26.8 21.1 25.2 0.0 9.3 14.5
Progression Factor 1.00 1.00 0.95 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.3 1.1 0.4 0.3 5.7
Delay (s) 31.1 21.4 25.1 0.4 9.6 20.1
Level of Service C C C A A C
Approach Delay (s) 28.5 16.9 0.0 18.1
Approach LOS C B A B

Intersection Summary
HCM Average Control Delay 21.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Project Improvement
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBT WBR NBL NBT
Lane Configurations
Volume (vph) 600 500 950 139 277 0
Turn Type Free Perm Perm
Protected Phases 4 8 2
Permitted Phases Free 8 2
Detector Phases 4 8 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 49.0 0.0 49.0 49.0 41.0 41.0
Total Split (%) 54.4% 0.0% 54.4% 54.4% 45.6% 45.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Min C-Min
Act Effct Green (s) 30.9 90.0 30.9 30.9 51.1 51.1
Actuated g/C Ratio 0.34 1.00 0.34 0.34 0.57 0.57
v/c Ratio 0.52 0.37 0.82 0.28 0.34 0.38
Control Delay 6.8 2.2 32.9 11.8 13.4 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.8 2.2 32.9 11.8 13.4 6.5
LOS A A C B B A
Approach Delay 4.7 30.2 9.6
Approach LOS A C A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 15.7 Intersection LOS: B
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

AM Existing + Cumulative + Project With Project Improvement
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 1417 3539 1417 1504 1504
Flt Permitted 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 1417 3539 1417 1504 1504
Volume (vph) 0 600 500 0 950 139 277 0 340 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 632 526 0 1000 146 292 0 358 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 44 0 90 0 0 0 0
Lane Group Flow (vph) 0 632 526 0 1000 102 292 268 0 0 0 0
Turn Type Free Perm Perm
Protected Phases 4 8 2
Permitted Phases Free 8 2
Actuated Green, G (s) 30.9 90.0 30.9 30.9 51.1 51.1
Effective Green, g (s) 30.9 90.0 30.9 30.9 51.1 51.1
Actuated g/C Ratio 0.34 1.00 0.34 0.34 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1215 1417 1215 487 854 854
v/s Ratio Prot 0.18 c0.28
v/s Ratio Perm c0.37 0.07 0.19 0.18
v/c Ratio 0.52 0.37 0.82 0.21 0.34 0.31
Uniform Delay, d1 23.6 0.0 27.0 20.9 10.4 10.2
Progression Factor 0.25 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.5 4.6 0.2 1.1 1.0
Delay (s) 6.2 0.5 31.7 21.1 11.5 11.2
Level of Service A A C C B B
Approach Delay (s) 3.6 30.3 11.3 0.0
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Project Improvement
8: Pala Rd (SR-76) & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 140 670 195 920 110 256 26 187
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 16.0 32.0 19.0 35.0 13.0 31.0 8.0 26.0
Total Split (%) 17.8% 35.6% 21.1% 38.9% 14.4% 34.4% 8.9% 28.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 10.6 24.8 13.1 26.8 8.8 24.0 4.5 17.5
Actuated g/C Ratio 0.14 0.34 0.17 0.36 0.12 0.32 0.06 0.24
v/c Ratio 0.66 0.74 0.75 0.82 0.63 0.75 0.30 0.59
Control Delay 52.0 28.2 52.6 30.3 55.2 32.9 50.7 34.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.0 28.2 52.6 30.3 55.2 32.9 50.7 34.0
LOS D C D C E C D C
Approach Delay 31.7 33.9 37.5 35.5
Approach LOS C C D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 73.9
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 34.0 Intersection LOS: C
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     8: Pala Rd (SR-76) & Pankey Rd

AM Existing + Cumulative + Project With Project Improvement
8: Pala Rd (SR-76) & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 1.00 0.94 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 3440 1583 3498 1583 1752 1583 1795
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 3440 1583 3498 1583 1752 1583 1795
Volume (vph) 140 670 154 195 920 77 110 256 168 26 187 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 705 162 205 968 81 116 269 177 27 197 63
RTOR Reduction (vph) 0 22 0 0 6 0 0 26 0 0 13 0
Lane Group Flow (vph) 147 845 0 205 1043 0 116 420 0 27 247 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 8.1 24.8 10.2 26.9 6.3 24.0 1.3 19.0
Effective Green, g (s) 8.1 24.8 10.2 26.9 6.3 24.0 1.3 19.0
Actuated g/C Ratio 0.11 0.33 0.13 0.35 0.08 0.31 0.02 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 168 1118 212 1233 131 551 27 447
v/s Ratio Prot 0.09 0.25 c0.13 c0.30 c0.07 c0.24 0.02 0.14
v/s Ratio Perm
v/c Ratio 0.88 0.76 0.97 0.85 0.89 0.76 1.00 0.55
Uniform Delay, d1 33.6 23.0 32.9 22.8 34.6 23.6 37.5 25.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.2 3.0 51.8 5.5 45.6 6.2 173.2 1.5
Delay (s) 69.8 26.0 84.7 28.3 80.2 29.8 210.7 26.4
Level of Service E C F C F C F C
Approach Delay (s) 32.4 37.5 40.2 43.8
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 36.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 76.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Project Improvement
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR ø2 ø3
Lane Configurations
Volume (vph) 452 440 800 80 70 0 390
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 6 6 2 3
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 26.0 41.0 23.0 23.0 20.0 20.0 20.0 21.0 8.0
Total Split (%) 28.9% 45.6% 25.6% 25.6% 22.2% 22.2% 22.2% 23% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min None
Act Effct Green (s) 22.0 45.1 19.0 19.0 9.1 9.1 9.1
Actuated g/C Ratio 0.31 0.63 0.26 0.26 0.13 0.13 0.13
v/c Ratio 0.98 0.21 0.90 0.19 0.33 0.60 0.59
Control Delay 64.1 6.4 40.4 7.2 32.7 12.9 12.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.1 6.4 40.4 7.2 32.7 12.9 12.1
LOS E A D A C B B
Approach Delay 35.7 37.4 15.1
Approach LOS D D B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 71.7
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 32.1 Intersection LOS: C
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     9: Pala Rd (SR-76) & Horse Ranch Creek Rd

AM Existing + Cumulative + Project With Project Improvement
9: Pala Rd (SR-76) & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.86 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1504 1451 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1504 1451 1346
Volume (vph) 452 440 0 0 800 80 0 0 0 70 0 390
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 476 463 0 0 842 84 0 0 0 74 0 411
RTOR Reduction (vph) 0 0 0 0 0 62 0 0 0 0 179 180
Lane Group Flow (vph) 476 463 0 0 842 22 0 0 0 62 38 26
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 6
Actuated Green, G (s) 22.0 45.1 19.1 19.1 9.1 9.1 9.1
Effective Green, g (s) 22.0 45.1 19.1 19.1 9.1 9.1 9.1
Actuated g/C Ratio 0.31 0.63 0.27 0.27 0.13 0.13 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 486 2226 943 377 191 184 171
v/s Ratio Prot c0.30 0.13 c0.24 c0.04 0.03
v/s Ratio Perm 0.02 0.02
v/c Ratio 0.98 0.21 0.89 0.06 0.32 0.21 0.15
Uniform Delay, d1 24.6 5.7 25.3 19.6 28.5 28.1 27.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 35.1 0.0 10.7 0.1 1.0 0.6 0.4
Delay (s) 59.7 5.7 36.0 19.7 29.5 28.6 28.3
Level of Service E A D B C C C
Approach Delay (s) 33.1 34.6 0.0 28.6
Approach LOS C C A C

Intersection Summary
HCM Average Control Delay 32.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 71.7 Sum of lost time (s) 21.5
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Project Improvement
12: Pala Mesa Dr & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 250 124 114 65 52 368 121 139 717
Turn Type Prot Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2
Detector Phases 7 4 3 8 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 20.0 8.0 20.0
Total Split (s) 20.0 29.0 11.0 20.0 8.0 34.0 34.0 16.0 42.0
Total Split (%) 22.2% 32.2% 12.2% 22.2% 8.9% 37.8% 37.8% 17.8% 46.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min None Min
Act Effct Green (s) 17.8 20.2 7.2 12.2 4.0 31.3 31.3 10.8 37.1
Actuated g/C Ratio 0.21 0.24 0.09 0.14 0.05 0.38 0.38 0.13 0.45
v/c Ratio 0.77 0.88 0.88 0.49 0.72 0.58 0.22 0.73 0.94
Control Delay 52.2 41.2 93.4 27.4 91.8 27.7 5.3 58.6 44.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.2 41.2 93.4 27.4 91.8 27.7 5.3 58.6 44.5
LOS D D F C F C A E D
Approach Delay 45.2 57.4 28.9 46.8
Approach LOS D E C D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 82.8
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 43.3 Intersection LOS: D
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     12: Pala Mesa Dr & Old Hwy 395

AM Existing + Cumulative + Project With Project Improvement
12: Pala Mesa Dr & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00
Frt 1.00 0.89 1.00 0.92 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1665 1583 1715 1583 1770 1346 1583 1854
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1665 1583 1715 1583 1770 1346 1583 1854
Volume (vph) 250 124 300 114 65 72 52 368 121 139 717 24
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 131 316 120 68 76 55 387 127 146 755 25
RTOR Reduction (vph) 0 100 0 0 47 0 0 0 80 0 1 0
Lane Group Flow (vph) 263 347 0 120 97 0 55 387 47 146 779 0
Turn Type Prot Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 17.8 21.2 7.2 10.6 3.0 31.3 31.3 8.9 37.2
Effective Green, g (s) 17.8 21.2 7.2 10.6 3.0 31.3 31.3 8.9 37.2
Actuated g/C Ratio 0.21 0.25 0.09 0.13 0.04 0.37 0.37 0.11 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 333 417 135 215 56 655 498 167 815
v/s Ratio Prot c0.17 c0.21 0.08 0.06 0.03 0.22 c0.09 c0.42
v/s Ratio Perm 0.03
v/c Ratio 0.79 0.83 0.89 0.45 0.98 0.59 0.09 0.87 0.96
Uniform Delay, d1 31.6 30.0 38.3 34.3 40.8 21.5 17.4 37.3 22.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.8 13.2 45.2 1.5 113.3 1.4 0.1 36.2 21.2
Delay (s) 43.4 43.2 83.5 35.8 154.1 22.9 17.5 73.5 44.1
Level of Service D D F D F C B E D
Approach Delay (s) 43.3 57.5 34.4 48.8
Approach LOS D E C D

Intersection Summary
HCM Average Control Delay 44.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 84.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Project Improvement
14: Stewart Canyon Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBT WBL WBT NBL NBT SBL SBT ø7
Lane Configurations
Volume (vph) 14 23 3 8 404 307 1003
Turn Type Prot Prot Prot
Protected Phases 4 3 8 5 2 1 6 7
Permitted Phases
Detector Phases 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 8.0 20.0 8.0 20.0 8.0 20.0 8.0
Total Split (s) 20.0 8.0 20.0 8.0 35.0 27.0 54.0 8.0
Total Split (%) 22.2% 8.9% 22.2% 8.9% 38.9% 30.0% 60.0% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min None Min None
Act Effct Green (s) 0.0 4.0 19.0 4.0 29.4 19.5 51.5
Actuated g/C Ratio 0.00 0.05 0.24 0.05 0.37 0.24 0.64
v/c Ratio 2.00 0.32 0.49 0.11 0.65 0.84 0.91
Control Delay 550.1 52.1 6.6 45.0 27.8 49.5 27.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 550.1 52.1 6.6 45.0 27.8 49.5 27.2
LOS F D A D C D C
Approach Delay 550.1 10.0 28.2 32.3
Approach LOS F B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 80
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 2.00
Intersection Signal Delay: 45.4 Intersection LOS: D
Intersection Capacity Utilization 90.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     14: Stewart Canyon Rd & Old Hwy 395

AM Existing + Cumulative + Project With Project Improvement
14: Stewart Canyon Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.99 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1712 1583 1586 1583 1852 1583 1855
Flt Permitted 0.86 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1494 1583 1586 1583 1852 1583 1855
Volume (vph) 21 14 35 23 3 275 8 404 16 307 1003 29
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 15 37 24 3 289 8 425 17 323 1056 31
RTOR Reduction (vph) 0 30 0 0 216 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 44 0 24 76 0 8 441 0 323 1086 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 16.1 1.4 21.5 0.7 32.7 19.5 51.5
Effective Green, g (s) 16.1 1.4 21.5 0.7 32.7 19.5 51.5
Actuated g/C Ratio 0.19 0.02 0.25 0.01 0.38 0.23 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 26 398 13 707 360 1115
v/s Ratio Prot c0.02 c0.05 0.01 0.24 c0.20 c0.59
v/s Ratio Perm 0.03
v/c Ratio 0.16 0.92 0.19 0.62 0.62 0.90 0.97
Uniform Delay, d1 29.1 42.1 25.2 42.4 21.5 32.1 16.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 142.0 0.2 64.0 1.7 23.8 20.7
Delay (s) 29.4 184.1 25.5 106.4 23.2 55.9 37.2
Level of Service C F C F C E D
Approach Delay (s) 29.4 37.5 24.7 41.5
Approach LOS C D C D

Intersection Summary
HCM Average Control Delay 37.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 85.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 90.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Project Improvement
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 94 700 82 1130 122 284 207 400 227
Turn Type Prot Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 8
Detector Phases 7 4 3 8 1 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 10.0 31.0 11.0 32.0 26.0 22.0 22.0 26.0 26.0
Total Split (%) 11.1% 34.4% 12.2% 35.6% 28.9% 24.4% 24.4% 28.9% 28.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min Min
Act Effct Green (s) 6.0 29.0 7.1 28.0 54.0 18.0 18.0 22.0 22.0
Actuated g/C Ratio 0.07 0.32 0.08 0.31 0.60 0.20 0.20 0.24 0.24
v/c Ratio 0.93 0.79 0.70 1.08 0.14 0.94 1.10 1.09 0.82
Control Delay 116.3 33.7 71.4 82.7 1.9 75.7 107.0 106.0 46.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 116.3 33.7 71.4 82.7 1.9 75.7 107.0 106.0 46.0
LOS F C E F A E F F D
Approach Delay 42.0 74.6 94.0 77.9
Approach LOS D E F E

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.10
Intersection Signal Delay: 70.6 Intersection LOS: E
Intersection Capacity Utilization 97.8% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395

PM Existing + Cumulative + Project With Project Improvement
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.93 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 3448 1583 3539 1417 1583 1728 1583 1763
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 3448 1583 3539 1417 1583 1728 1583 1763
Volume (vph) 94 700 145 82 1130 122 284 207 192 400 227 125
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 99 737 153 86 1189 128 299 218 202 421 239 132
RTOR Reduction (vph) 0 19 0 0 0 56 0 37 0 0 22 0
Lane Group Flow (vph) 99 871 0 86 1189 72 299 383 0 421 349 0
Turn Type Prot Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 6.0 29.0 5.8 28.8 50.8 18.0 18.0 22.0 22.0
Effective Green, g (s) 6.0 29.0 5.8 28.8 50.8 18.0 18.0 22.0 22.0
Actuated g/C Ratio 0.07 0.32 0.06 0.32 0.56 0.20 0.20 0.24 0.24
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 105 1101 101 1123 855 314 343 384 427
v/s Ratio Prot 0.06 c0.25 0.05 c0.34 0.02 0.19 c0.22 c0.27 c0.20
v/s Ratio Perm 0.03
v/c Ratio 0.94 0.79 0.85 1.06 0.08 0.95 1.12 1.10 0.82
Uniform Delay, d1 42.2 28.1 42.1 31.0 9.2 36.0 36.4 34.4 32.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 69.2 4.0 46.0 43.9 0.0 38.0 84.0 74.4 11.5
Delay (s) 111.5 32.1 88.1 74.9 9.3 74.0 120.4 108.8 44.0
Level of Service F C F E A E F F D
Approach Delay (s) 40.0 69.7 101.1 78.5
Approach LOS D E F E

Intersection Summary
HCM Average Control Delay 69.7 HCM Level of Service E
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 90.8 Sum of lost time (s) 20.0
Intersection Capacity Utilization 97.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Project Improvement
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBT WBR SBT SBR
Lane Configurations
Volume (vph) 950 350 800 400 1 570
Turn Type Perm Free Perm
Protected Phases 4 8 6
Permitted Phases 4 Free 6
Detector Phases 4 4 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 36.0 36.0 36.0 0.0 54.0 54.0
Total Split (%) 40.0% 40.0% 40.0% 0.0% 60.0% 60.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Min C-Min
Act Effct Green (s) 31.2 31.2 31.2 90.0 50.8 50.8
Actuated g/C Ratio 0.35 0.35 0.35 1.00 0.56 0.56
v/c Ratio 0.81 0.50 0.69 0.30 0.15 0.73
Control Delay 32.7 4.9 26.0 0.4 10.5 20.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.7 4.9 26.0 0.4 10.5 20.8
LOS C A C A B C
Approach Delay 25.2 17.5 18.8
Approach LOS C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 40 (44%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 20.9 Intersection LOS: C
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps

PM Existing + Cumulative + Project With Project Improvement
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 1417 3539 1417 1775 1417
Flt Permitted 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 1417 3539 1417 1775 1417
Volume (vph) 0 950 350 0 800 400 0 0 0 138 1 570
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1000 368 0 842 421 0 0 0 145 1 600
RTOR Reduction (vph) 0 0 240 0 0 0 0 0 0 0 0 20
Lane Group Flow (vph) 0 1000 128 0 842 421 0 0 0 0 146 580
Turn Type Perm Free Perm Perm
Protected Phases 4 8 6
Permitted Phases 4 Free 6 6
Actuated Green, G (s) 31.2 31.2 31.2 90.0 50.8 50.8
Effective Green, g (s) 31.2 31.2 31.2 90.0 50.8 50.8
Actuated g/C Ratio 0.35 0.35 0.35 1.00 0.56 0.56
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1227 491 1227 1417 1002 800
v/s Ratio Prot c0.28 0.24
v/s Ratio Perm 0.09 0.30 0.08 c0.41
v/c Ratio 0.81 0.26 0.69 0.30 0.15 0.73
Uniform Delay, d1 26.8 21.1 25.2 0.0 9.3 14.5
Progression Factor 1.00 1.00 0.95 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.3 1.1 0.4 0.3 5.7
Delay (s) 31.1 21.4 25.1 0.4 9.6 20.1
Level of Service C C C A A C
Approach Delay (s) 28.5 16.9 0.0 18.1
Approach LOS C B A B

Intersection Summary
HCM Average Control Delay 21.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Project Improvement
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBT WBR NBL NBT
Lane Configurations
Volume (vph) 600 500 950 139 277 0
Turn Type Free Perm Perm
Protected Phases 4 8 2
Permitted Phases Free 8 2
Detector Phases 4 8 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 49.0 0.0 49.0 49.0 41.0 41.0
Total Split (%) 54.4% 0.0% 54.4% 54.4% 45.6% 45.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Min C-Min
Act Effct Green (s) 30.9 90.0 30.9 30.9 51.1 51.1
Actuated g/C Ratio 0.34 1.00 0.34 0.34 0.57 0.57
v/c Ratio 0.52 0.37 0.82 0.28 0.34 0.38
Control Delay 6.8 2.2 32.9 11.8 13.4 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.8 2.2 32.9 11.8 13.4 6.5
LOS A A C B B A
Approach Delay 4.7 30.2 9.6
Approach LOS A C A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 15.7 Intersection LOS: B
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

PM Existing + Cumulative + Project With Project Improvement
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 1417 3539 1417 1504 1504
Flt Permitted 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 1417 3539 1417 1504 1504
Volume (vph) 0 600 500 0 950 139 277 0 340 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 632 526 0 1000 146 292 0 358 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 44 0 90 0 0 0 0
Lane Group Flow (vph) 0 632 526 0 1000 102 292 268 0 0 0 0
Turn Type Free Perm Perm
Protected Phases 4 8 2
Permitted Phases Free 8 2
Actuated Green, G (s) 30.9 90.0 30.9 30.9 51.1 51.1
Effective Green, g (s) 30.9 90.0 30.9 30.9 51.1 51.1
Actuated g/C Ratio 0.34 1.00 0.34 0.34 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1215 1417 1215 487 854 854
v/s Ratio Prot 0.18 c0.28
v/s Ratio Perm c0.37 0.07 0.19 0.18
v/c Ratio 0.52 0.37 0.82 0.21 0.34 0.31
Uniform Delay, d1 23.6 0.0 27.0 20.9 10.4 10.2
Progression Factor 0.25 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.5 4.6 0.2 1.1 1.0
Delay (s) 6.2 0.5 31.7 21.1 11.5 11.2
Level of Service A A C C B B
Approach Delay (s) 3.6 30.3 11.3 0.0
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Project Improvement
8: Pala Rd (SR-76) & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 140 670 195 920 110 256 26 187
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 16.0 32.0 19.0 35.0 13.0 31.0 8.0 26.0
Total Split (%) 17.8% 35.6% 21.1% 38.9% 14.4% 34.4% 8.9% 28.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 10.6 24.8 13.1 26.8 8.8 24.0 4.5 17.5
Actuated g/C Ratio 0.14 0.34 0.17 0.36 0.12 0.32 0.06 0.24
v/c Ratio 0.66 0.74 0.75 0.82 0.63 0.75 0.30 0.59
Control Delay 52.0 28.2 52.6 30.3 55.2 32.9 50.7 34.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.0 28.2 52.6 30.3 55.2 32.9 50.7 34.0
LOS D C D C E C D C
Approach Delay 31.7 33.9 37.5 35.5
Approach LOS C C D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 73.9
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 34.0 Intersection LOS: C
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     8: Pala Rd (SR-76) & Pankey Rd

PM Existing + Cumulative + Project With Project Improvement
8: Pala Rd (SR-76) & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 1.00 0.94 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 3440 1583 3498 1583 1752 1583 1795
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 3440 1583 3498 1583 1752 1583 1795
Volume (vph) 140 670 154 195 920 77 110 256 168 26 187 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 705 162 205 968 81 116 269 177 27 197 63
RTOR Reduction (vph) 0 22 0 0 6 0 0 26 0 0 13 0
Lane Group Flow (vph) 147 845 0 205 1043 0 116 420 0 27 247 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 8.1 24.8 10.2 26.9 6.3 24.0 1.3 19.0
Effective Green, g (s) 8.1 24.8 10.2 26.9 6.3 24.0 1.3 19.0
Actuated g/C Ratio 0.11 0.33 0.13 0.35 0.08 0.31 0.02 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 168 1118 212 1233 131 551 27 447
v/s Ratio Prot 0.09 0.25 c0.13 c0.30 c0.07 c0.24 0.02 0.14
v/s Ratio Perm
v/c Ratio 0.88 0.76 0.97 0.85 0.89 0.76 1.00 0.55
Uniform Delay, d1 33.6 23.0 32.9 22.8 34.6 23.6 37.5 25.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.2 3.0 51.8 5.5 45.6 6.2 173.2 1.5
Delay (s) 69.8 26.0 84.7 28.3 80.2 29.8 210.7 26.4
Level of Service E C F C F C F C
Approach Delay (s) 32.4 37.5 40.2 43.8
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 36.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 76.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Project Improvement
9: Pala Rd (SR-76) & Horse Ranch Creek Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBT SBR ø2 ø3
Lane Configurations
Volume (vph) 452 440 800 80 70 0 390
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 6 6 2 3
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 26.0 41.0 23.0 23.0 20.0 20.0 20.0 21.0 8.0
Total Split (%) 28.9% 45.6% 25.6% 25.6% 22.2% 22.2% 22.2% 23% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min Min Min None
Act Effct Green (s) 22.0 45.1 19.0 19.0 9.1 9.1 9.1
Actuated g/C Ratio 0.31 0.63 0.26 0.26 0.13 0.13 0.13
v/c Ratio 0.98 0.21 0.90 0.19 0.33 0.60 0.59
Control Delay 64.1 6.4 40.4 7.2 32.7 12.9 12.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.1 6.4 40.4 7.2 32.7 12.9 12.1
LOS E A D A C B B
Approach Delay 35.7 37.4 15.1
Approach LOS D D B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 71.7
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 32.1 Intersection LOS: C
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     9: Pala Rd (SR-76) & Horse Ranch Creek Rd

PM Existing + Cumulative + Project With Project Improvement
9: Pala Rd (SR-76) & Horse Ranch Creek Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.86 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1504 1451 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1504 1451 1346
Volume (vph) 452 440 0 0 800 80 0 0 0 70 0 390
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 476 463 0 0 842 84 0 0 0 74 0 411
RTOR Reduction (vph) 0 0 0 0 0 62 0 0 0 0 179 180
Lane Group Flow (vph) 476 463 0 0 842 22 0 0 0 62 38 26
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 8 6
Actuated Green, G (s) 22.0 45.1 19.1 19.1 9.1 9.1 9.1
Effective Green, g (s) 22.0 45.1 19.1 19.1 9.1 9.1 9.1
Actuated g/C Ratio 0.31 0.63 0.27 0.27 0.13 0.13 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 486 2226 943 377 191 184 171
v/s Ratio Prot c0.30 0.13 c0.24 c0.04 0.03
v/s Ratio Perm 0.02 0.02
v/c Ratio 0.98 0.21 0.89 0.06 0.32 0.21 0.15
Uniform Delay, d1 24.6 5.7 25.3 19.6 28.5 28.1 27.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 35.1 0.0 10.7 0.1 1.0 0.6 0.4
Delay (s) 59.7 5.7 36.0 19.7 29.5 28.6 28.3
Level of Service E A D B C C C
Approach Delay (s) 33.1 34.6 0.0 28.6
Approach LOS C C A C

Intersection Summary
HCM Average Control Delay 32.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 71.7 Sum of lost time (s) 21.5
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Project Improvement
12: Pala Mesa Dr & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 250 124 114 65 52 368 121 139 717
Turn Type Prot Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2
Detector Phases 7 4 3 8 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 20.0 8.0 20.0
Total Split (s) 20.0 29.0 11.0 20.0 8.0 34.0 34.0 16.0 42.0
Total Split (%) 22.2% 32.2% 12.2% 22.2% 8.9% 37.8% 37.8% 17.8% 46.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min None Min
Act Effct Green (s) 17.8 20.2 7.2 12.2 4.0 31.3 31.3 10.8 37.1
Actuated g/C Ratio 0.21 0.24 0.09 0.14 0.05 0.38 0.38 0.13 0.45
v/c Ratio 0.77 0.88 0.88 0.49 0.72 0.58 0.22 0.73 0.94
Control Delay 52.2 41.2 93.4 27.4 91.8 27.7 5.3 58.6 44.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.2 41.2 93.4 27.4 91.8 27.7 5.3 58.6 44.5
LOS D D F C F C A E D
Approach Delay 45.2 57.4 28.9 46.8
Approach LOS D E C D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 82.8
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 43.3 Intersection LOS: D
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     12: Pala Mesa Dr & Old Hwy 395

PM Existing + Cumulative + Project With Project Improvement
12: Pala Mesa Dr & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00
Frt 1.00 0.89 1.00 0.92 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1665 1583 1715 1583 1770 1346 1583 1854
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1665 1583 1715 1583 1770 1346 1583 1854
Volume (vph) 250 124 300 114 65 72 52 368 121 139 717 24
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 131 316 120 68 76 55 387 127 146 755 25
RTOR Reduction (vph) 0 100 0 0 47 0 0 0 80 0 1 0
Lane Group Flow (vph) 263 347 0 120 97 0 55 387 47 146 779 0
Turn Type Prot Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 17.8 21.2 7.2 10.6 3.0 31.3 31.3 8.9 37.2
Effective Green, g (s) 17.8 21.2 7.2 10.6 3.0 31.3 31.3 8.9 37.2
Actuated g/C Ratio 0.21 0.25 0.09 0.13 0.04 0.37 0.37 0.11 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 333 417 135 215 56 655 498 167 815
v/s Ratio Prot c0.17 c0.21 0.08 0.06 0.03 0.22 c0.09 c0.42
v/s Ratio Perm 0.03
v/c Ratio 0.79 0.83 0.89 0.45 0.98 0.59 0.09 0.87 0.96
Uniform Delay, d1 31.6 30.0 38.3 34.3 40.8 21.5 17.4 37.3 22.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.8 13.2 45.2 1.5 113.3 1.4 0.1 36.2 21.2
Delay (s) 43.4 43.2 83.5 35.8 154.1 22.9 17.5 73.5 44.1
Level of Service D D F D F C B E D
Approach Delay (s) 43.3 57.5 34.4 48.8
Approach LOS D E C D

Intersection Summary
HCM Average Control Delay 44.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 84.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Project Improvement
14: Stewart Canyon Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBT WBL WBT NBL NBT SBL SBT ø7
Lane Configurations
Volume (vph) 14 23 3 8 404 307 1003
Turn Type Prot Prot Prot
Protected Phases 4 3 8 5 2 1 6 7
Permitted Phases
Detector Phases 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 8.0 20.0 8.0 20.0 8.0 20.0 8.0
Total Split (s) 20.0 8.0 20.0 8.0 35.0 27.0 54.0 8.0
Total Split (%) 22.2% 8.9% 22.2% 8.9% 38.9% 30.0% 60.0% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min None Min None
Act Effct Green (s) 0.0 4.0 19.0 4.0 29.4 19.5 51.5
Actuated g/C Ratio 0.00 0.05 0.24 0.05 0.37 0.24 0.64
v/c Ratio 2.00 0.32 0.49 0.11 0.65 0.84 0.91
Control Delay 550.1 52.1 6.6 45.0 27.8 49.5 27.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 550.1 52.1 6.6 45.0 27.8 49.5 27.2
LOS F D A D C D C
Approach Delay 550.1 10.0 28.2 32.3
Approach LOS F B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 80
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 2.00
Intersection Signal Delay: 45.4 Intersection LOS: D
Intersection Capacity Utilization 90.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     14: Stewart Canyon Rd & Old Hwy 395

PM Existing + Cumulative + Project With Project Improvement
14: Stewart Canyon Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.99 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1712 1583 1586 1583 1852 1583 1855
Flt Permitted 0.86 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1494 1583 1586 1583 1852 1583 1855
Volume (vph) 21 14 35 23 3 275 8 404 16 307 1003 29
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 15 37 24 3 289 8 425 17 323 1056 31
RTOR Reduction (vph) 0 30 0 0 216 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 44 0 24 76 0 8 441 0 323 1086 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 16.1 1.4 21.5 0.7 32.7 19.5 51.5
Effective Green, g (s) 16.1 1.4 21.5 0.7 32.7 19.5 51.5
Actuated g/C Ratio 0.19 0.02 0.25 0.01 0.38 0.23 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 26 398 13 707 360 1115
v/s Ratio Prot c0.02 c0.05 0.01 0.24 c0.20 c0.59
v/s Ratio Perm 0.03
v/c Ratio 0.16 0.92 0.19 0.62 0.62 0.90 0.97
Uniform Delay, d1 29.1 42.1 25.2 42.4 21.5 32.1 16.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 142.0 0.2 64.0 1.7 23.8 20.7
Delay (s) 29.4 184.1 25.5 106.4 23.2 55.9 37.2
Level of Service C F C F C E D
Approach Delay (s) 29.4 37.5 24.7 41.5
Approach LOS C D C D

Intersection Summary
HCM Average Control Delay 37.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 85.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 90.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Glossary of Terms and Acronyms 

 

APCD  Air Pollution Control District 
AQIA  Air Quality Impact Assessment 
AQMD Air Quality Management District 
AQMP  Air Quality Management Plan 
ARB  California Air Resources Board 
BACM  Best Available Control Measure 
BACT  Best Available Control Technology 
BMPs  Best Management Practices 
CAA  Clean Air Act (Federal) 
CAAQS California Ambient Air Quality Standard 
CALINE4 California Line Source Dispersion Model (Version 4) 
Caltrans California Department of Transportation 
CCAA  California Clean Air Act 
CO  Carbon Monoxide 
DPLU  San Diego County Department of Planning and Land Use 
EPA  United States Environmental Protection Agency 
H2S  Hydrogen Sulfide 
HARP  HotSpots Analysis and Reporting Program 
HI  Hazard Index 
ISCST  Industrial Source Complex Short Term Model 
mg/m3  Milligrams per Cubic Meter 
µg/m3  Micrograms per Cubic Meter 
NAAQS National Ambient Air Quality Standard 
NOx  Oxides of Nitrogen 
NO2  Nitrogen Dioxide 
O3  Ozone 
PM2.5 Fine Particulate Matter (particulate matter with an aerodynamic diameter of 2.5 

microns or less 
PM10 Respirable Particulate Matter (particulate matter with an aerodynamic diameter of 

10 microns or less 
ppm  Parts per million 
PSD  Prevention of Significant Deterioration 
RAQS  San Diego County Regional Air Quality Strategy 
ROCs  Reactive Organic Compounds 
ROG  Reactive Organic Gases 
SANDAG San Diego Association of Governments 
SCAQMD South Coast Air Quality Management District 
SCAB  South Coast Air Basin 
SDAB  San Diego Air Basin 
SDAPCD San Diego County Air Pollution Control District 
SIP  State Implementation Plan 
SOx  Oxides of Sulfur 
SO2  Sulfur Dioxide 
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TACs  Toxic Air Contaminants 
T-BACT Toxics Best Available Control Technology 
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Executive Summary 
 

This report presents an assessment of potential air quality impacts associated with the proposed 

Campus Park Specific Plan Project. The evaluation addresses the potential for air emissions 

during construction and after full buildout of the project, including an assessment of the potential 

for CO “hot spots” to form due to traffic associated with the proposed project. 

 

The proposed project would result in emissions of air pollutants for both the construction phase 

and operational phase of the project.  Construction emissions would include emissions associated 

with fugitive dust, heavy construction equipment and construction workers commuting to and 

from the site.  During the grading phase, the emissions associated with construction would be 

more than the significance criteria for the maximum construction scenario for NOx and PM10, 

and would therefore pose a significant, but temporary, impact on the ambient air quality during 

construction. 

   

The main operational impacts associated with the Project would include impacts associated with 

traffic; impacts associated with area sources such as energy use, landscaping, and the use of 

fireplaces at the residences.  Emissions of CO and VOCs would exceed the screening-level 

thresholds for project operations.  Because traffic impacts would be mitigated to below a level of 

significance, no exceedances of the CO standard would occur and the project would not result in 

a significant impact for CO.  Also, because the project would not exceed the growth projections 

in the SANDAG growth forecasts for the Fallbrook Subregional Area as discussed in Section 

4.1.2, the project would not result in an exceedance of the ozone standard and impacts associated 

with project operations would therefore be less than significant. 

 

A health risk assessment was conducted to evaluate the potential for project construction or 

operations to result in a significant impact to nearby sensitive receptors.  The risk assessment 

focused on diesel particulate matter, which is the main TAC emitted from vehicles.  The risk 

assessment concluded that risks were less than significant.   

 

An evaluation of odors indicated that odor impacts would be less than significant. 
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1.0 INTRODUCTION 
 

1.1 Purpose of the Report 
 
This report presents an assessment of potential air quality impacts associated with the proposed 

Campus Park Specific Plan. The evaluation addresses the potential for air emissions during 

construction and after full buildout of the project, including an assessment of the potential for 

CO “hot spots” to form due to traffic associated with the proposed project. 
 

1.2 Project Location and Description 

 

The Project proposes on-site construction of a mixed-use community.  The development would 

include a total of 1,076 single- and multi-family homes, commercial uses, and professional office 

uses, as well as parks, a Homeowner’s Association (HOA) recreational facility, a Town Center 

(with retail and support services), and designated open space and biological open space 

preserves.  The infrastructure necessary to support the development would include on- and off-

site roadways, sewer and water facilities, and storm drains, as well as support for non-vehicular 

modes of transportation via bikeways and pedestrian paths.   

 

The Proposed Project would include 521 single-family dwelling units and 555 multi-family 

dwelling units.  Single-family residential units would be located in the northern portion of the 

site, and multi-family housing would be located in the central southeastern areas, on either side 

of Horse Ranch Creek Road, as well as abutting SR 76.  Professional office buildings, an active 

sports complex, and a Town Center would be aligned (north to south) along the western edge of 

the northern portion of the Project site, bordered on the west by Horse Ranch Creek Road.  

Preserved coastal sage scrub habitat would abut most of the northern portion of the Proposed 

Project to the west, north, and east.  The southern portion of the Project would include mostly 

preserved riparian habitat.   

 

The Town Center would be constructed in the central portion of the Project site on the east side 

of Horse Ranch Creek Road.  A total building square footage of 61,200 would be allowed in the 

planning area.  The Town Center would include numerous structures, as well as a parking area.  
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Community-serving uses in Campus Park would be concentrated in the Town Center core area, 

which would function as the social, commercial and activity center for the community.  The 

Town Center would include a variety of social, civic and commercial uses within the Proposed 

Project, such as community-serving commercial retail shops and services, restaurants, offices, a 

post office, sheriff substation and library.  Structures would not exceed two stories. 

 

Four office professional lots are proposed for the development and would be located on the east 

side on Horse Ranch Creek Road on either side of Baltimore Oriole Road.  In addition to 

administrative and professional services, office uses could include financial and real estate 

services, medical offices, schools, civic uses, day care and eating establishments.  A total 

building square footage of approximately 157,000 would be allowed on these lots.  Office 

professional uses would not exceed two stories.   

   

The Proposed Project would include two wastewater management design options, only one of 

which would be implemented.  Under both options, sewage would be collected from the Project 

site via 10- and 15- inch diameter pipelines beneath roadways.  The sewage would flow to the 

southern portion of the site to a proposed sewer lift station to be located on the west side of Pala 

Mesa Drive east of the proposed trail staging area.  Sewage would then be carried off-site 

through an existing 12-inch diameter force main.   

 

Under Wastewater Management Option 1, all Project sewage would flow from the force main to 

infrastructure owned and operated by Rainbow Municipal Water District.  Under Wastewater 

Management Option 2, sewage from 850 Equivalent Dwelling Units (EDUs) would be sent to 

Rainbow Municipal Water District for Treatment, with the remainder to be treated at a new 

wastewater treatment plant (WTP) to be built by others and to be located within the service area 

of Valley Center Municipal Water District.  An inter-district agreement would be required 

between the two water districts.  Under Option 2, a storage pond adequate to contain 84 days of 

wet-weather storage (to store treated effluent during days when irrigation would result in runoff) 

would be constructed within the south-eastern portion of the Project site.  Reclaimed water 

pipelines would be constructed from the off-site WTP, within Horse Ranch Creek Road, and 
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would cross a small portion of the western-most portion of the proposed abutting Meadowood 

Project in order to reach the containment basin. 

 

Existing vegetation on site would be retained within dedicated biological open space preserves.  

Coastal sage scrub-covered slopes would be preserved in the north, northwestern and 

northeastern portions of the site, while riparian areas would be preserved along the southwestern 

boundary of the property.  Additional acreage (fuel management zones and interior landscaped 

slopes) would be designated as open space for HOA maintenance, otherwise known as common 

open space.  In addition, six neighborhood parks and an HOA recreation/community facility—

including a pool and a small picnic area/barbecue—would serve local residents.  An 8.6-acre 

active sports park would be located along Horse Ranch Creek Road.  The park would include 

two baseball fields—one overlapping with a soccer/multi-purpose field—a 

restroom/maintenance building and parking.   

 

A trail system consisting of community trails and nature trails would be provided throughout the 

Project site.  Community trails, to be constructed within the development footprint, would allow 

pedestrians to connect to the various open space and park areas on the Project site.  Nature trails 

would be provided in the northern area.  The trails would be eight feet wide with a soft surface 

and adjacent rail fence, where needed for safety.  The trails would extend around the perimeter of 

the northern area, connecting to the off-site Monserate Mountain trail to the north and east.  The 

Monserate Mountain hiking trail, located within the Fallbrook Conservancy Preserve, currently 

extends from the existing Pankey Road (north extension) through the undeveloped area north of 

the Project site to the east side of the Project site.  This trail would connect on either end to the 

community trail system.  The majority of trails would occur in already existing trails or dirt 

roads.  

 

Several new roadways would be constructed to provide access to the Project’s neighborhoods.  

Horse Ranch Creek Road would provide the primary entrance to the Project site and access to the 

majority of the development.  This road would extend north from SR 76, ultimately connecting 

with the existing northern portion of Pankey Road.  Secondary street access would be provided 

from the south via Pala Mesa Drive, which would extend northwest from Pankey Place, and 
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ultimately connect to Old Highway 395 west of I-15 via an existing, currently unused bridge.  

Other roads would serve the residential areas.  All roads would have sidewalks (composed of 

either concrete or decomposed granite), landscape easements and lighting.  Some roads would 

include on-street parking; additional off-street parking lots would be provided within the 

professional office, Town Center, multi-family residential and park areas.  

 

The Project would maintain a 200-foot vegetation management zone north and east of single-

family residences in the northern and central portions of the site for fuel management and fire 

protection.  A 125-foot-wide vegetation management zone would be maintained on the west side 

of single-family residences in the northern area and southeastern side of the single-family 

residences in the southern area.  Excluding portions abutting Meadowood (if approved), a 125-

foot-wide vegetation management zone also would be maintained along the southeastern side of 

PA MF-3, and along the eastern edge of PAs MF-2 and MF-4.  A 100- to 125-foot-wide 

vegetation management zone would be required for the balance of the Project site, including any 

lots bordering natural open space areas, flammable vegetation, and parks without an internal 

defensible zone.  Required 30-foot clearing along roadways would fall within proposed fuel 

modification zones.  A 10-foot clearance would occur along either side of on-site trails within 

open space.  

 

Figure 1-1 provides a location map of the project, and Figure 1-2 provides an areal photograph of 

the project site. 
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Ä

A©!"̂$

56

!"a$

?z

?h

%&s(

!"̂$ AÛ

AÀ

!"_$Aù

!"a$

!"_$

AÀ

?j

!"̂$

A×

?j

%&s(

Regional Location Map
CAMPUS PARK PROJECT

Figure 1-1

µ
8 0 84

Miles
I:\ArcGIS\P\PAS-01 Passarelle\Map\ENV\EIR\Fig1_Regional.mxd



Road

Pankey

Project Boundary

!"a$

Old Highway 395

Reche Road

Pala  Mesa
Drive

Pankey Road

Shearer Crossing

Drive
Pala  Mesa  Heights

Pal
a R

oad

Ä
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The project would be constructed using best management practices to reduce the amount of 

fugitive dust generated from construction of the proposed project, and their respective control 

efficiencies.  These dust control measures that will be included in the project include the 

following: 

 

• Multiple applications of water during grading between dozer/scraper passes 
• Paving, chip sealing or chemical stabilization of internal roadways after completion of grading 
• Use of sweepers or water trucks to remove “track-out” at any point of public street access 
• Termination of grading if winds exceed 25 mph 
• Stabilization of dirt storage piles by chemical binders, tarps, fencing or other erosion control 
• Hydroseeding of graded residential lots 

 
This Air Quality Technical Report includes an evaluation of existing conditions in the project 

vicinity, an assessment of potential impacts associated with project construction, and an 

evaluation of project operational impacts. 

 
2.0 EXISTING CONDITIONS 

 

2.1 Existing Setting 
 

The project site is located in northern San Diego County in the community of Fallbrook, 

approximately 46 miles northwest of downtown San Diego, north of the cities of Escondido and 

San Marcos and south of the City of Temecula in Riverside County.  The San Luis Rey River 

runs south of the project site, Interstate 15 borders a portion of the site to the west.  Surrounding 

lands to the north, east and southwest are currently undeveloped or planned to be developed.    

 

2.2 Climate and Meteorology   
 

The project site is located in the San Diego Air Basin (SDAB).  The climate of the SDAB is 

dominated by a semi-permanent high pressure cell located over the Pacific Ocean.  This cell 

influences the direction of prevailing winds (westerly to northwesterly) and maintains clear skies 

for much of the year.  Figure 2 provides a graphic representation of the prevailing winds in the 

project vicinity, as measured at the San Diego Air Pollution Control District’s (APCD’s) 

Escondido Monitoring Station (the closest meteorological monitoring station to the site).  The 
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high pressure cell also creates two types of temperature inversions that may act to degrade local 

air quality. 

 

Subsidence inversions occur during the warmer months as descending air associated with the 

Pacific high pressure cell comes into contact with cool marine air.  The boundary between the 

two layers of air creates a temperature inversion that traps pollutants.  The other type of 

inversion, a radiation inversion, develops on winter nights when air near the ground cools by 

heat radiation and air aloft remains warm.  The shallow inversion layer formed between these 

two air masses also can trap pollutants.  As the pollutants become more concentrated in the 

atmosphere, photochemical reactions occur that produce ozone, commonly known as smog.    

 

 

Figure 2.  Wind Rose – Escondido Monitoring Station  
 

 

2.3 Regulatory Setting 
 

Air quality is defined by ambient air concentrations of specific pollutants identified by the 

United States Environmental Protection Agency (USEPA) to be of concern with respect to health 

and welfare of the general public.  The USEPA is responsible for enforcing the Federal Clean 
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Air Act (CAA) of 1970 and its 1977 and 1990 Amendments.  The CAA required the USEPA to 

establish National Ambient Air Quality Standards (NAAQS), which identify concentrations of 

pollutants in the ambient air below which no adverse effects on the public health and welfare are 

anticipated.  In response, the USEPA established both primary and secondary standards for 

several pollutants (called “criteria” pollutants).  Primary standards are designed to protect human 

health with an adequate margin of safety.  Secondary standards are designed to protect property 

and the public welfare from air pollutants in the atmosphere. 

In September 1997, the EPA promulgated 8-hour O3 and 24-hour and annual PM2.5 national 

standards (particulate matter less than 2.5 microns in diameter).  However, due to a lawsuit in 

May 1999, the United States District Court rescinded these standards and the EPA’s authority to 

enforce them.  Subsequent to an appeal of this decision by the EPA, the United States Supreme 

Court in February 2001 upheld these standards.  As a result, this action has initiated a new 

planning process to monitor and evaluate emission control measures for these pollutants.  The 

EPA is moving forward to develop policies to implement these standards.   

The CAA allows states to adopt ambient air quality standards and other regulations provided 

they are at least as stringent as federal standards.  The California Air Resources Board (ARB) 

has established the more stringent California Ambient Air Quality Standards (CAAQS) for the 

six criteria pollutants through the California Clean Air Act of 1988, and also has established 

CAAQS for additional pollutants, including sulfates, hydrogen sulfide, vinyl chloride and 

visibility-reducing particles.  Areas that do not meet the NAAQS or the CAAQS for a particular 

pollutant are considered to be “nonattainment areas” for that pollutant.  In December 2002, the 

APCD submitted a maintenance plan for the 1-hour NAAQS for O3 and requested redesignation 

from a serious O3 nonattainment area to attainment.  As of July 28, 2003, the San Diego Air 

Basin has been reclassified as an attainment area for the 1-hour NAAQS for O3.  On April 15, 

2004, the SDAB was designated a basic nonattainment area for the 8-hour NAAQS for O3.  The 

SDAB is in attainment for the NAAQS for all other criteria pollutants.  The SDAB is currently 

classified as a nonattainment area under the CAAQS for O3 and PM10.   

 

The ARB is the state regulatory agency with authority to enforce regulations to both achieve and 

maintain the NAAQS and CAAQS.  The ARB is responsible for the development, adoption, and 



 

Air Quality Technical Report 10 3/11/09 
Campus Park Specific Plan   

enforcement of the state’s motor vehicle emissions program, as well as the adoption of the 

CAAQS.  The ARB also reviews operations and programs of the local air districts, and requires 

each air district with jurisdiction over a nonattainment area to develop its own strategy for 

achieving the NAAQS and CAAQS.  The local air district has the primary responsibility for the 

development and implementation of rules and regulations designed to attain the NAAQS and 

CAAQS, as well as the permitting of new or modified sources, development of air quality 

management plans, and adoption and enforcement of air pollution regulations.  The APCD is the 

local agency responsible for the administration and enforcement of air quality regulations for San 

Diego County. 

 

The APCD and the San Diego Association of Governments (SANDAG) are responsible for 

developing and implementing the clean air plan for attainment and maintenance of the ambient 

air quality standards in the SDAB.  The San Diego County Regional Air Quality Strategy 

(RAQS) was initially adopted in 1991, and is updated on a triennial basis.  The RAQS was 

updated in 1995, 1998, 2001, and most recently in 2004.  The RAQS outlines APCD’s plans and 

control measures designed to attain the state air quality standards for O3.  The APCD has also 

developed the air basin’s input to the SIP, which is required under the Federal Clean Air Act for 

areas that are out of attainment of air quality standards.  The SIP includes the APCD’s plans and 

control measures for attaining the O3 NAAQS.  The SIP is also updated on a triennial basis.  The 

latest SIP update was submitted by the ARB to the EPA in 1998.  The attainment schedule in the 

SIP called for the SDAB to attain the NAAQS for O3 by 1999.  The San Diego APCD has 

determined that the SDAB has achieved its O3 attainment goal, and has applied to the EPA for 

redesignation as an O3 attainment area.  As of July 28, 2003, the SDAB has been redesignated as 

an O3 attainment area for the one-hour NAAQS for ozone; however, as discussed below, the 

SDAB has been designated as a basic nonattainment area for the new 8-hour NAAQS for ozone.   

 

The RAQS relies on information from ARB and SANDAG, including mobile and area source 

emissions, as well as information regarding projected growth in the County, to project future 

emissions and then determine from that the strategies necessary for the reduction of emissions 

through regulatory controls.  The ARB mobile source emission projections and SANDAG 

growth projections are based on population and vehicle trends and land use plans developed by 
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the cities and by the County as part of the development of the County’s General Plan.  As such, 

projects that propose development that is consistent with the growth anticipated by the general 

plans would be consistent with the RAQS.  In the event that a project would propose 

development which is less dense than anticipated within the general plan, the project would 

likewise be consistent with the RAQS.  If a project proposes development that is greater than that 

anticipated in the general plan and SANDAG’s growth projections, the project might be in 

conflict with the RAQS and SIP, and might have a potentially significant impact on air quality. 

 

The SIP relies on the same information from SANDAG to develop emission inventories and 

emission reduction strategies that are included in the attainment demonstration for the air basin.  

The SIP also includes rules and regulations that have been adopted by the APCD to control 

emissions from stationary sources.  These SIP-approved rules may be used as a guideline to 

determine whether a project’s emissions would have the potential to conflict with the SIP and 

thereby hinder attainment of the NAAQS for O3. 

 

Table 1 presents a summary of the ambient air quality standards adopted by the federal and 

California Clean Air Acts. 
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Table 1 
AMBIENT AIR QUALITY STANDARDS 

POLLUTANT AVERAGE 
TIME 

CALIFORNIA STANDARDS NATIONAL STANDARDS 

 Concentration Measurement 
Method Primary Secondary Measurement 

Method 
Ozone 
(O3) 

1 hour 0.09 ppm 
(180 µg/m3) 

Ultraviolet 
Photometry -- -- Ethylene 

Chemiluminescence 
 8 hour 0.070 ppm 

(137 µg/m3)  0.075 ppm 
(147 µg/m3) 

0.075 ppm 
(147 µg/m3)  

Carbon 
Monoxide 

(CO) 
8 hours 9.0 ppm 

(10 mg/m3) 

Non-Dispersive 
Infrared 

Spectroscopy 
(NDIR) 

9 ppm 
(10 mg/m3) None 

Non-Dispersive 
Infrared 

Spectroscopy 
(NDIR) 

 1 hour 20 ppm 
(23 mg/m3)  35 ppm 

(40 mg/m3) 
 

Nitrogen 
Dioxide 
(NO2) 

Annual 
Average 

0.030 ppm 
(56 µg/m3) 

Gas Phase 
Chemiluminescence 

0.053 ppm 
(100 µg/m3) 

0.053 ppm 
(100 µg/m3) 

Gas Phase 
Chemiluminescence 

 1 hour 0.18 ppm 
(338 µg/m3)  -- --  

Sulfur Dioxide 
(SO2) 

Annual 
Average -- 

Ultraviolet 
Fluorescence 

0.03 ppm 
(80 µg/m3) -- 

Pararosaniline 24 hours 0.04 ppm 
(105 µg/m3) 

0.14 ppm 
(365 µg/m3) -- 

3 hours -- -- 0.5 ppm 
(1300 µg/m3) 

 1 hour 0.25 ppm 
(655 µg/m3) 

 -- --  

Respirable 
Particulate 

Matter 
(PM10) 

24 hours 50 µg/m3 Gravimetric or Beta 
Attenuation 150 µg/m3 150 µg/m3 

Inertial Separation 
and Gravimetric 

Analysis 
 

 Annual 
Arithmetic

Mean 
20 µg/m3  -- --  

Fine 
Particulate 

Matter 
(PM2.5) 

Annual 
Arithmetic 

Mean 
12 µg/m3 

Gravimetric or Beta 
Attenuation 

15 µg/m3 15 µg/m3 Inertial Separation 
and Gravimetric 

Analysis 24 hours -- 35 µg/m3 35 µg/m3 

Sulfates 24 hours 25 µg/m3 Ion Chromatography -- -- -- 

Lead 
(Pb) 

30-day 
Average 1.5 µg/m3 

Atomic Absorption 
-- -- 

Atomic Absorption Rolling 3-
month 

Average 
-- 0.15 µg/m3 0.15 µg/m3 

Hydrogen 
Sulfide 
(H2S) 

1 hour 0.03 ppm 
(42 µg/m3) 

Ultraviolet 
Fluorescence -- -- -- 

Vinyl Chloride 24 hours 0.010 ppm 
(26 µg/m3) Gas Chromatography -- -- -- 

ppm= parts per million;µg/m3 = micrograms per cubic meter ;mg/m3= milligrams per cubic meter 
Source:  California Air Resources Board 2008 
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2.4 Background Air Quality 
 

The APCD operates a network of ambient air monitoring stations throughout San Diego County.  

The purpose of the monitoring stations is to measure ambient concentrations of the pollutants 

and determine whether the ambient air quality meets the CAAQS and the NAAQS.  The nearest 

ambient monitoring stations to the project site are the Escondido East Valley Parkway station, 

and the San Diego 12th Avenue station (which is the closest station that measures SO2).  Because 

both the Escondido and San Diego 12th Avenue monitoring stations are located in areas where 

there is substantial traffic congestion, it is likely that pollutant concentrations measured at those 

monitoring stations are higher than concentrations that would be observed or measured in the 

Project area, and would thus provide a conservative estimate of background ambient air quality.  

Ambient concentrations of pollutants over the last three years are presented in Table 2.   

 

Air quality has shown improvement in the San Diego Air Basin such that the 1-hour federal 

ozone standard has not been exceeded at the Escondido monitoring station during the period 

from 2004 through 2006.  The federal 8-hour ozone standard, which was formally adopted in 

2001 after legal arguments with the EPA, was exceeded at the Escondido monitoring station 

twice in 2004 and twice in 2006.  The federal 24-hour PM2.5 standard was exceeded once in 

2004.  The Escondido monitoring station measured exceedances of the state PM10 and PM2.5 

standards during the period from 2004 to 2006.  The data from the monitoring stations indicate 

that air quality is in attainment of all other federal standards.   

 

Concentrations of CO at the Escondido monitoring station tend to be among the highest in the 

San Diego Air Basin, due to the fact that the monitor is located along East Valley Parkway in a 

congested area in downtown Escondido.  The station sees higher concentrations of CO than have 

historically been measured elsewhere in San Diego County and the background data are not 

likely to be representative of background ambient CO concentrations at the Project site, due to 

the site’s location in a less developed area.  Since 2000, CO has not been monitored at other 

stations in northern San Diego County.   
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Table 2 
Ambient Background Concentrations 

(ppm unless otherwise indicated) 
 
 

Pollutant Averaging 
Time 

2004 2005 2006 Most 
Stringent 

Ambient Air 
Quality 

Standard 

Monitoring 
Station 

Ozone 8 hour 0.086 0.079 0.096 0.08 Escondido 
 1 hour 0.099 0.095 0.108 0.09 Escondido 
PM10 Annual  27.5 µg/m3 23.9 μg/m3 24.1 µg/m3 20 µg/m3 Escondido 
 24 hour 57 µg/m3 42 μg/m3 51 µg/m3 50 µg/m3 Escondido 
PM2.5 Annual  13.5 µg/m3 12.3 μg/m3 11.5 µg/m3 12 µg/m3 Escondido 
 24 hour 67.3 µg/m3 43.1 μg/m3 40.6 µg/m3 35 µg/m3 Escondido 
NO2 Annual 0.018 0.016 0.017 0.030 Escondido 
 1 hour 0.080 0.076 0.071 0.17 Escondido 
CO  8 hour 3.81 3.10 3.61 9.0 Escondido 
 1 hour 6.3 5.9 5.7 20 Escondido 
SO2 Annual 0.003 0.002 0.004 0.03 San Diego 
 24 hour 0.015 0.007 0.009 0.04 San Diego 
 3 hour 0.021 0.019 0.030 0.51 San Diego 
 1 hour 0.042 0.040 0.034 0.25 San Diego 
 
1Secondary NAAQS 
Source:  www.arb.ca.gov/aqd/aqd.htm (Measurements of all pollutants at Escondido-E Valley Parkway station, except  SO2, ) 
www.epa.gov/air/data/monvals.html (1-hour and 3-hour SO2 and 1-hour CO; 2004 annual measurements) 
 
 
 
3.0 SIGNIFICANCE CRITERIA AND ANALYSIS METHODOLOGIES 
 

The County of San Diego (County of San Diego 2007) has approved guidelines for determining 

significance based on Appendix G.III of the State CEQA Guidelines, which provides guidance 

that a project would have a significant environmental impact if it would: 

 

1. Conflict or obstruct the implementation of the San Diego Regional Air Quality Strategy 

(RAQS) or applicable portions of the State Implementation Plan (SIP); 

2. Result in emissions that would violate any air quality standard or contribute substantially 

to an existing or projected air quality violation; 

http://www.arb.ca.gov/aqd/aqd.htm�
http://www.epa.gov/air/data/monvals.html�
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3. Result in a cumulatively considerable net increase of PM10 or exceed quantitative 

thresholds for O3 precursors, oxides of nitrogen (NOX) and volatile organic compounds 

(VOCs); 

4. Expose sensitive receptors (including, but not limited to, schools, hospitals, resident care 

facilities, or day-care centers) to substantial pollutant concentrations; or 

5. Create objectionable odors affecting a substantial number of people. 

 
 

The County of San Diego recognizes the San Diego Air Pollution Control District’s established 

screening level thresholds for air quality emissions (Rules 20.1 et seq.) as screening-level 

thresholds for land development projects.  As stated above, projects that propose development 

that is consistent with the growth anticipated by the general plans and SANDAG’s growth 

forecasts would be consistent with the RAQS and SIP.  Also, projects that are consistent with the 

SIP rules (i.e., the federally-approved rules and regulations adopted by the APCD) are consistent 

with the SIP.  Thus projects would be required to conform with measures adopted in the RAQS 

(including use of low-VOC architectural coatings, use of low-NOx water heaters, and compliance 

with rules and regulations governing stationary sources) and would also be required to comply 

with all applicable rules and regulations adopted by the APCD.  

 

To determine whether a project would (a) result in emissions that would violate any air quality 

standard or contribute substantially to an existing or projected air quality violation; or (b) result 

in a cumulatively considerable net increase of PM10 or exceed quantitative thresholds for O3 

precursors, oxides of nitrogen (NOX) and volatile organic compounds (VOCs), project emissions 

may be evaluated based on the quantitative emission thresholds established by the San Diego 

APCD.  As part of its air quality permitting process, the APCD has established thresholds in 

Rule 20.2 for the preparation of Air Quality Impact Assessments (AQIA).  The County of San 

Diego has also adopted the SCAQMD’s screening threshold of 55 pounds per day or 10 tons per 

year as a significance threshold for PM2.5. 
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For CEQA purposes, these screening criteria can be used as numeric methods to demonstrate that 

a project’s total emissions would not result in a significant impact to air quality.  The screening 

thresholds are included in the table below. 

Table 3  
Screening-Level Thresholds for Air Quality Impact Analysis 

 

Pollutant Total Emissions 
Construction Emissions 

 Lb. per Day 
Respirable Particulate 
Matter (PM10)  

100 

Fine Particulate Matter 
(PM2.5) 

55 

Oxides of Nitrogen (NOx)  250 
Oxides of Sulfur (SOx) 250 
Carbon Monoxide (CO) 550 
Volatile Organic 
Compounds (VOCs)1 

75 

Operational Emissions 
 Lb. Per Hour Lb. per Day Tons per Year 
Respirable Particulate 
Matter (PM10)  

--- 100 15 

Fine Particulate Matter 
(PM2.5) 

--- 55 10 

Oxides of Nitrogen (NOx)  25 250 40 
Oxides of Sulfur (SOx) 25 250 40 
Carbon Monoxide (CO) 100 550 100 
Lead and Lead Compounds --- 3.2 0.6 
Volatile Organic 
Compounds (VOC) 

--- 75 13.7 

Toxic Air Contaminant Emissions 
Excess Cancer Risk 1 in 1 million 
Non-Cancer Hazard 1.0 

 
In the event that emissions exceed these screening-level thresholds, modeling would be required 

to demonstrate that the project’s total air quality impacts result in ground-level concentrations 

that are below the State and Federal Ambient Air Quality Standards, including appropriate 

background levels.  For nonattainment pollutants (ozone, with ozone precursors NOx and VOCs, 

PM2.5 and PM10), if emissions exceed the thresholds shown in Table 3, the project could have the 
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potential to result in a cumulatively considerable net increase in these pollutants and thus could 

have a significant impact on the ambient air quality. 

 

In addition to impacts from criteria pollutants, project impacts may include emissions of 

pollutants identified by the state and federal government as toxic air contaminants (TACs) or 

Hazardous Air Pollutants (HAPs).  In San Diego County, the County Department of Planning 

and Land Use identifies an excess cancer risk level of 1 in 1 million or less for projects that do 

not implement Toxics Best Available Control Technology (T-BACT), and an excess cancer risk 

level of 10 in 1 million or less for projects that do implement T-BACT.  The significance 

threshold for non-cancer health effects is a health hazard index of one or less.  These significance 

thresholds are consistent with the San Diego Air Pollution Control District’s Rule 1210 

requirements for stationary sources.  If a project has the potential to result in emissions of any 

TAC or HAP which result in a cancer risk of greater than 1 in 1 million without T-BACT, 10 in 

1 million with T-BACT, or health hazard index of one or more, the project would be deemed to 

have a potentially significant impact.  

 

With regard to evaluating whether a project would have a significant impact on sensitive 

receptors, air quality regulators typically define sensitive receptors as schools (Preschool-12th 

Grade), hospitals, resident care facilities, or day-care centers, or other facilities that may house 

individuals with health conditions that would be adversely impacted by changes in air quality.  

Any project which has the potential to directly impact a sensitive receptor located within 1 mile 

and results in a health risk greater than the risk significance thresholds discussed above would be 

deemed to have a potentially significant impact. 

 

Section 6318 of the San Diego County Zoning Ordinance requires all commercial and industrial 

uses “be operated as not to emit matter causing unpleasant odors which is perceptible by the 

average person at or beyond any lot line of the lot containing said uses.”  APCD Rule 51 (Public 

Nuisance) also prohibits emission of any material which causes nuisance to a considerable 

number of persons or endangers the comfort, health or safety of any person.  A project that 

proposes a use which would produce objectionable odors would be deemed to have a significant 

odor impact if it would affect a considerable number of offsite receptors. 
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The impacts associated with construction and operation of the project were evaluated for 

significance based on these significance criteria. 

 
4.0 PROJECT IMPACT ANALYSIS 
 

The proposed Campus Park Specific Plan includes both construction and operational impacts.  

Construction impacts include emissions associated with the construction of the project.  

Operational impacts include emissions associated with the project, including traffic, at full 

buildout.   

 

4.1 Conformance to the Regional Air Quality Strategy 
 

4.1.1 Guidelines for the Determination of Significance 

 

The RAQS outlines APCD’s plans and control measures designed to attain the State air quality 

standards for ozone.  In addition, the APCD relies on the SIP, which includes the APCD’s plans 

and control measures for attaining the ozone NAAQS.  These plans accommodate emissions 

from all sources, including natural sources, through implementation of control measures, where 

feasible, on stationary sources to attain the standards.  Mobile sources are regulated by the EPA 

and the ARB, and the emissions and reduction strategies related to mobile sources are considered 

in the RAQS and SIP. 

 

The RAQS relies on information from ARB and SANDAG, including projected growth in the 

County, mobile, area and all other source emissions in order to project future emissions an 

ddetermine from that the strategies necessary for the reduction of stationary source emissions 

through regulatory controls.  The ARB mobile source emission projections and SANDAG 

growth projections are based on population and vehicle trends and land use plans developed by 

the cities and by the County.  As such, projects that propose development that is consistent with 

the growth anticipated by the general plans would be consistent with the RAQS.  In the event 

that a project would proposed development which is less dense than anticipated within the 

general plan, the project would likewise be consistent with the RAQS.  If a project proposes 
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development that is greater than that anticipated in the County of San Diego General Plan and 

SANDAG’s growth projections, the project would be in conflict with the RAQS and SIP, and 

might have a potentially significant impact on air quality.  This situation would warrant further 

analysis to determine if the proposed project and the surrounding projects exceed the growth 

projections used in the RAQS for the specific subregional area. 

 

4.1.2 Significance of Impacts Prior to Mitigation 

 

The Campus Park Project involves a Specific Plan Amendment and a General Plan Amendment 

and is proposing more intense development than accounted for in the current General Plan and 

therefore in the SIP.  The Campus Park Project is located in the North County East Major 

Statistical Area, in the Fallbrook Subregional Area.  The total cumulative housing projected for 

the Fallbrook Subregional Area for 2030, according to SANDAG projections, is an additional 

9,630 dwelling units.  The project’s projected growth of 1,076 dwelling units, when added to the 

cumulative housing units projected for the Fallbrook Subregional Area (based on the cumulative 

projects identified in the Campus Park Traffic Impact Study (LOS Engineering 2008), totals 

3,887 dwelling units, which is below SANDAG’s 2030 projected growth for the North County 

East Major Statistical Area of 54,251 dwelling units, and less than SANDAG’s 2030 projected 

growth of 9,630 dwelling units for the Fallbrook Subregional Area.  Thus the growth projected 

for the Campus Park Project plus cumulative projects would not result in a cumulatively 

significant impact and the project would be consistent with the RAQS and SIP. 

 

4.1.3 Mitigation Measures and Design Considerations 

 

Because the Campus Park Project’s growth, when added to the projected growth in the Fallbrook 

Subregional Area would not exceed the growth projections included by SANDAG in the RAQS 

and SIP, no mitigation measures are required. 
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4.1.4 Conclusions 

 

The Campus Park Project would conform with the RAQS and SIP and would not result in a 

significant impact. 

 

4.2 Conformance to Federal and State Ambient Air Quality Standards 
 

4.2.1 Construction Impacts 

 

4.2.1.1 Guidelines for the Determination of Significance 

 

Based on the County of San Diego Guidelines (County of San Diego 2007), construction impacts 

would be potentially significant if they exceed the quantitative screening-level thresholds for 

attainment pollutants (NO2, SO2, and CO), and would result in a significant impact if they exceed 

the screening-level thresholds for nonattainment pollutants (ozone precursors and particulate 

matter). 

 

4.2.1.2 Significance of Impacts Prior to Mitigation 

 

The Campus Park Project would be graded in two main phases:  Phase I would involve the 

central and southern portions of the site, and Phase II would involve the northern portion of the 

site.  Building construction would be completed from 2010 through 2013, with ten sub-phases.  

Product phasing dates are subject to change depending on market conditions.   

 

Emissions of pollutants such as fugitive dust and heavy equipment exhaust that are generated 

during construction are generally highest near the construction site.  Emissions from the 

construction phase of the project were estimated through the methodologies recommended in the 

South Coast Air Quality Management District’s CEQA Air Quality Handbook (SCAQMD 

1993).  Fleet-averaged emission factors for San Diego County for the year 2010 were provided 

by the ARB from the California Air Resources Board’s OFFROAD model (CARB 2006) and 
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were used to estimate emissions from heavy equipment.  Emissions of fugitive dust were 

estimated based on methodologies recommended in the URBEMIS2002 model (Rimpo and 

Associates 2002), and in the SCAQMD’s CEQA Air Quality Handbook for earthmoving 

activities.   

 

Construction emission calculations were based on the construction phases and equipment and 

crew requirements identified for the project by the project developer and construction 

contractors.  Table 4 presents a summary of the construction phases and equipment needs for 

each construction phase.  According to the construction scenario, required personnel would 

include 20 operators and 6 additional personnel for most of the construction period; a maximum 

number of 80 workers would be on site at any one time.  For conservative purposes, it was 

assumed that 80 workers would travel to the site.  It was assumed that 25 trucks per day would 

travel to the construction site to transport materials to the site during construction.   

 

To estimate fugitive dust emissions associated with site grading, it was assumed that a maximum 

of 100 acres would be graded on a single day.  Fugitive dust emissions were estimated using the 

emission factor for PM10 emissions from the URBEMIS model of 10 lbs/acre/day.  Assuming a 

maximum of 100 acres would be graded in a single day, the daily PM10 emissions would be as 

much as 1000 lbs/day.   Dust control measures will be implemented to reduce emissions of 

fugitive dust during grading. 
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Table 4 
Construction Phases and Equipment/Crew Requirements  

 
Construction Phase Duration, days Equipment/Crew Number 

Grading 180 D-6 Dozers 2 
  D-8 Dozers 2 
  D-9 Dozers 6 
  834 Rubber-tire Dozers 4 
  657 Scrapers 12 
  16-6 Blades 2 
  Water Trucks 8 
  Dump Trucks 4 
Paving 180 Concrete Trucks 2 
  Pavers 2 
  Backhoes 2 
  Trackhoes 2 
Off-site Road 
Improvements 

180 Dozers 2 

  Front-end Loader 1 
  Scrapers 4 
  Tractor 1 
  Backhoes 2 
  Pavers/Rollers 2 
  Dump Trucks 4 
  Water Trucks 2 
  Concrete Mixers 2 
  Jackhammers 8 
House Construction 500 Cranes 2 
  Generators 4 
  Forklifts 8 
  Crew Trucks 2 
Commercial/Industrial 
Construction 

500 Cranes 2 

  Generators 4 
  Forklifts 8 
  Crew Trucks 2 
 

 

 

These measures constitute best management practices for dust control.  The SCAQMD’s Air 

Quality Handbook, Table 11-4, provides control efficiencies to estimate the efficiency of the dust 

control measures required by the Grading Ordinance.  Best management practices to reduce the 

amount of fugitive dust generated from construction of the proposed project, and their respective 

control efficiencies (based on control efficiencies provided in the SCAQMD CEQA Air Quality 

Handbook, Table 11-4), include the following: 
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• Multiple applications of water during grading between dozer/scraper passes (at least three times 
daily)Paving, chip sealing or chemical stabilization of internal roadways after completion of 
grading  

• Use of sweepers or water trucks to remove “track-out” at any point of public street access  
• Termination of grading if winds exceed 25 mph  
• Stabilization of dirt storage piles by chemical binders, tarps, fencing or other erosion control  
• Hydroseeding of graded residential lots, which would only be required if lots are not developed 

immediately after grading  
 

Although it was assumed that all of the above dust control measures would be implemented, to 

model the most conservative construction estimates, only application of water during grading 

was taken into consideration when applying a control efficiency on particulate emissions.  Based 

on the URBEMIS Model, Version 9.2.4, the control efficiency for watering 3 times daily is 61 

percent.  For conservative purposes, the other control measures were not accounted for in the 

mitigated emission calculations.  With implementation of these dust control measures, emissions 

of fugitive dust during grading would be approximately 390 lbs/day for the major grading of the 

project. 

 

Minor amounts of blasting may be required at the site during initial site preparation.  Fugitive 

dust emissions associated with blasting were estimated based on the U.S. EPA’s emission factor 

for blasting for coal mining to remove overburden, which is a similar process.  According to 

Section 11.9 of AP-42, emissions from blasting are calculated as follows: 

 

 Lbs PM10/blast = 0.000014(A)1.5 x 0.52 lbs PM10/lbs TSP 

 

It was estimated that a maximum area of 40,000 square feet per day of blasting could be required 

to remove overburden prior to project construction, for total PM10 emissions of 58.24 lbs/day.  

Blasting was assumed to occur during the grading phase. 

 

The project would utilize ammonium nitrate/fuel oil ANFO explosives to conduct blasting on 

site.  Based on the U.S. EPA’s AP-42 emission factors in Section 13.3, emissions from use of 

ANFO are estimated at 67 lbs CO per ton of explosive, and 17 lbs NOx per ton of explosive.  

Based on typical construction projects, it was estimated that a maximum of 10,000 lbs per day 
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could be used at the site; thus the maximum daily emissions due to the use of ANFO would be 

335 lbs/day of CO and 85 lbs/day of NOx. 

 

According to the URBEMIS model, emissions from asphalt offgassing can be estimated by 

assuming an emission rate of 2.62 lbs/acre of area to be paved.  The amount to be paved was 

estimated to be one acre per day during the paving construction phase.  

 

For the purpose of estimating emissions from the application of architectural coatings, it was 

assumed that water-based coatings would be used for both exterior and interior surfaces, and that 

coatings would be applied using electrostatic spray guns and/or brushes.  It was assumed that the 

architectural coatings application would take place during the residence construction phase.  The 

methodology presented in Table A11-13-D of the SCAQMD CEQA Air Quality Handbook was 

used to estimate emissions from the use of water-based coatings.   

 

Emissions associated with worker travel to the construction site and construction truck deliveries 

were calculated using the EMFAC2007 emissions estimation model (California Air Resources 

Board 2007).  The number of workers for each construction phase was used to estimate 

emissions for each phase associated with worker commutes during the construction period.  

Where numbers of workers were not provided, estimates were developed based on the 

methodology recommended in the SCAQMD CEQA Air Quality Handbook, Table A9-17.  It 

was assumed workers would travel 36 miles round trip to the site (the approximately travel 

distance to Escondido).  Actual travel distances may be shorter, so this provides a worst-case 

estimate of worker travel emissions.  It was also assumed that trucks delivering construction 

materials would travel approximately 36 miles round trip to and from the site (a worst case 

estimate of distances traveled to bring construction materials from Escondido or San Marcos, the 

locations of the nearest materials products facilities to the site).  Actual travel distances may be 

shorter depending on the source of construction materials to be used at the site.  Based on 

information for similar projects, it was assumed a maximum of 25 trucks per day would transport 

materials to the site for each construction phase. 
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Table 5 provides a summary of the emission estimates for each individual construction phase of 

the proposed project.  Refer to Attachment A for detailed emission calculations.  The 

construction scenario assumed that site grading would represent the worst case emissions for 

construction of the project.   Emissions of NOx and PM10 would exceed the screening-level 

thresholds and would result in a significant air quality impact. Criteria non-attainment pollutants 

that have been identified as exceeding the screening-level thresholds create a significant 

cumulative impact, regardless of ground-level concentrations.   

 

4.2.1.3 Mitigation Measures and Design Considerations 

 

Project construction would employ those dust control measures specified above.  The main 

source of NOx emissions during construction of large projects such as the Campus Park Project 

is emissions from heavy construction equipment.  In accordance with County of San Diego 

Department of Planning and Land Use requirements, the project will require ten percent of the 

construction fleet to use any combination of diesel catalytic converters, diesel oxidation 

catalysts, diesel particulate filters and/or ARB certified Tier I, II, or III equipment.  Ten percent 

was determined to be a reasonable requirement based on the amount of contractors whose fleets 

have already been retrofit and engines repowered as a result of the local and neighboring Carl 

Moyer Programs.  In addition, the project would utilize low-VOC coatings in accordance with 

SDAPCD  Rule 67.0 requirements.  With use of ten percent of the construction fleet retrofit 

and/or repowered and use of low-VOC coatings, the project would mitigate emissions to the 

extent feasible.  Even with application of best management practices to control emissions of 

fugitive dust and the proposed mitigation measures, emissions of NOx, PM10, and PM2.5 during 

construction exceed the screening-level thresholds.  There are no additional feasible mitigation 

measures to reduce emissions of NOx, PM10, and PM2.5 below the level of significance.   

 
An evaluation of the feasibility of using aqueous diesel fuel during construction has been 

conducted.  A review of ARB information on aqueous diesel indicates that most of the uses have 

been in demonstration projects and not in general construction projects.  Funding has been 

provided for pilot programs/demonstration projects for entities such as the Port of Oakland, with 

funding from an Alternative Diesel Fuel grant.  The Port paid for tank rental and inspection for 
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the PuriNox fuel to be provided on site, for $13,965.  The fuel costs were approximately 19 cents 

per gallon difference (in 2003); and ARB estimated in 2004 that costs would be 25 cents per 

gallon higher, but fuel costs have increased substantially since that time.   

  

Aqueous diesel fuel is diesel fuel (LSD or ULSD) blended with up to 20% water and a 

proprietary additive. The water emulsion has to be stirred regularly when kept in a stationary 

tank to ensure that the water molecules are completely enclosed by fuel molecules. Stirring is 

important to avoid separation, which could cause engine corrosion and decreased lubricity. 

Storage tanks can be equipped with stirring devices such as circulation pumps.  Therefore regular 

storage tanks cannot be used and pumps must be used to stir tanks, using additional electricity 

and thus generating minor emissions from this process.  It would be necessary for the Campus 

Park project to either rent or purchase special aqueous diesel tanks that are equipped with stirring 

devices that would maintain the fuel in its emulsified state; thus adding to the costs of using 

aqueous fuel. According to some of the demonstration projects, use of aqueous fuel requires 

increased fuel usage in volume, so adds to cost of its use. 

 

PuriNOx was previously available in southern California was used on a previous construction 

project at the Shell Wilmington Refinery.  According to information from the Shell Wilmington 

Refinery Rule 1105.1 Compliance Project, Lubrizol has indicated that it will no longer 

manufacture PuriNOx after January 2007; however, PuriNOx could continue to be sold for use in 

Southern California if another company purchases the license.  Telephone calls to Lubrizol to 

confirm its potential availability have not been returned.  The other manufacturers of emulsified 

diesel fuels (Clean Fuels and Aquazole) have indicated that these materials are not commercially 

available in southern California.   

 

Petroleum products vendors in southern California were contacted to assess whether they market 

aqueous diesel fuel.  San Diego County petroleum suppliers Chevron, SKS Petroleum, and the 

SoCo Group, and Long Beach supplier PetroDiamond, all indicated that they do not market 

aqueous diesel fuel.  It would therefore be necessary to truck aqueous diesel fuel to the 

construction site on a regular basis.  Depending on the availability of aqueous diesel fuel, it is 

anticipated that the shortest distance that trucks would need to transport aqueous diesel fuel to 
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the construction site would be from the Port of Long Beach, a one-way distance of 96 miles, 

although suppliers in Long Beach have not confirmed the availability of aqueous diesel for sale.  

It is likely that at least one truck per week would need to travel to the site during construction; if 

aqueous fuel is not available from the Port of Long Beach, fuel would need to be trucked in from 

locations that are farther from the construction site.  Use of heavy-duty trucks to truck in fuel 

would increase emissions of NOx from heavy-duty trucks associated with project construction.   

 

The lack of availability of aqueous fuel within San Diego County, increased costs associated 

with use of aqueous fuel, need to truck fuel in from remote locations, and the requirement to rent 

and install specialized storage tanks that allow stirring of fuel, make use of aqueous diesel fuel 

infeasible for construction of the Campus Park Project. 

 
Table 5 

Maximum Daily Estimated Construction Emissions 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
lbs/day 

Grading 
Fugitive Dust - 
Grading - - - - 390.00 81.90 
Fugitive Dust – 
Blasting - - - - 58.24 12.23 
Explosives 
Emissions 335.00 - 85.00 - - - 
Heavy Equipment 
Exhaust 147.40 20.88 668.10 0.73 16.62 14.97 
Worker Travel – 
Vehicle Emissions 25.13 1.66 2.45 0.03 0.22 0.22 
Construction Truck 
Travel – Vehicle 
Emissions 11.36 2.33 31.67 0.04 1.40 1.39 
TOTAL 518.89 24.87 787.22 0.80 466.48 110.71 
Screening-Level 
Thresholds 550 75 250 250 100 55 
Above Screening-
Level Thresholds? No No Yes No Yes Yes 
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Table 5 (continued) 
Maximum Daily Estimated Construction Emissions 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Paving 
Heavy Equipment 
Exhaust 17.09 1.35 38.61 0.04 1.47 1.31 
Asphalt Offgassing - 2.62 - - - - 
Worker Travel – 
Vehicle Emissions 25.13 1.66 2.45 0.03 0.22 0.22 
Construction Truck 
Travel – Vehicle 
Emissions 11.36 2.33 31.67 0.04 1.40 1.39 
TOTAL 53.58 7.96 72.73 0.11 3.09 2.92 
Screening-Level 
Thresholds 550 75 250 250 100 55 
Above Screening-
Level Thresholds? No No No No No No 

Off-site Road Improvements 
Heavy Equipment 
Exhaust 61.42 7.65 234.94 0.25 6.79 6.04 
Asphalt Offgassing - 2.62 - - - - 
Worker Travel – 
Vehicle Emissions 25.13 1.66 2.45 0.03 0.22 0.22 
Construction Truck 
Travel – Vehicle 
Emissions 11.36 2.33 31.67 0.04 1.40 1.39 

TOTAL 97.91 14.26 269.06 0.32 8.41 
7.65 

 
Screening-Level 
Thresholds 550 75 250 250 100 55 
Above Screening-
Level Thresholds? No No Yes No No No 

House Construction 
Heavy Equipment 
Exhaust 12.63 0.94 25.15 0.03 1.11 0.99 
Worker Travel – 
Vehicle Emissions 25.13 1.66 2.45 0.03 0.22 0.22 
Construction Truck 
Travel – Vehicle 
Emissions 11.36 2.33 31.67 0.04 1.40 1.39 
Architectural 
Coatings - 43.50 - - - - 
TOTAL 49.12 48.43 59.27 0.10 2.73 2.60 
Screening-Level 
Thresholds 550 75 250 250 100 55 
Above Screening-
Level Thresholds? No No No No No No 
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Table 5 (continued) 
Maximum Daily Estimated Construction Emissions 

 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
lbs/day 

Commercial/Industrial Construction 
Heavy Equipment Exhaust 13.98 1.14 31.89 0.03 1.27 1.13 
Worker Travel – Vehicle 
Emissions 25.13 1.66 2.45 0.03 0.22 0.22 
Construction Truck Travel – 
Vehicle Emissions 11.36 2.33 31.67 0.04 1.40 1.39 
Architectural Coatings - 26.65 - - - - 
TOTAL 50.47 31.78 66.01 0.10 2.89 2.74 
Screening-Level Thresholds 550 75 250 250 100 55 
Above Screening-Level 
Thresholds? No No No No No No 

 

 

4.2.1.4 Conclusions 

 

Project criteria pollutants emissions during construction would constitute a significant but 

temporary impact on the ambient air quality. 

 

4.2.2 Operational Impacts 

 

4.2.2.1 Guidelines for the Determination of Significance 

 

Based on the County of San Diego Guidelines (County of San Diego 2007), construction impacts 

would be potentially significant if they exceed the quantitative screening-level thresholds for 

attainment pollutants (NO2, SO2, and CO), and would result in a significant impact if they exceed 

the screening-level thresholds for nonattainment pollutants (ozone precursors and particulate 

matter). 
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4.2.2.2 Significance of Impacts Prior to Mitigation 

 

The main operational impacts associated with the Project would include impacts associated with 

traffic; impacts associated with area sources such as energy use, landscaping, and the use of 

fireplaces at the residences. 

 

Project-generated traffic was addressed in the Campus Park Traffic Impact Study (LOS 

Engineering, Inc. 2009).  Based on the Transportation Analysis, at full buildout the project would 

generate 19,941 average daily trips (ADT).  These trips are associated with the residential 

development, commercial facilities, and recreational facilities.  To estimate emissions associated 

with Project-generated traffic, the EMFAC2007 model (CARB 2007) was used.  The 

EMFAC2007 model is the latest version of the Caltrans emission factor model for on-road 

traffic.  Because the Project is a residential and commercial development, Project-related traffic 

was assumed to be comprised of light duty autos and light duty trucks (i.e., small trucks, SUVs, 

and vans).  Based recommendations in the Caltrans ITS Transportation Project-Level Carbon 

Monoxide Protocol (Caltrans 1998), Appendix B, Page B-3, it was assumed that the vehicle mix, 

when distributed between light duty autos and light duty trucks, would be 78% light duty autos 

and 22% light duty trucks.  [This assumption was based on Table B.2, Recommended Vehicle 

Type Distribution, of the Caltrans ITS Transportation Project-Level Carbon Monoxide Protocol, 

assuming that light duty autos (69% of total vehicle distribution) and light duty trucks (19.4% of 

total vehicle distribution) comprised 100% of the total vehicle distribution; therefore, light duty 

autos comprise 69%/(69%+19.4%) or 78%, and light duty trucks comprise 19.4%/(69%+19.4%) 

or 22% of total vehicles accessing the residential development.]  For estimating emission factors 

associated with light duty autos and light duty trucks, it was assumed that these vehicles would 

be a mix of non-catalytic, catalytic, and diesel vehicles as indicated in the EMFAC2007 outputs.  

For conservative purposes, emission factors representing the vehicle mix for 2015 (assumed to 

be the first year of full occupancy) were used to estimate emissions; based on the results of the 

EMFAC2007 model for subsequent years, emissions would decrease on an annual basis from 

2015 onward due to phase-out of higher polluting vehicles and implementation of more stringent 

emission standards that are taken into account in the EMFAC2007 model.  Vehicle speed was 
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assumed to be 33 miles per hour, based on an average free-flow speed of 45 miles per hour on 

main roadways and utilizing the recommended average cruise speed in Appendix B of the 

Caltrans ITS Transportation Project-Level Carbon Monoxide Protocol, Table B.10, Average 

Cruise Speed as a Function of Arterial Classification and Free-Flow Speed, for a minor arterial, 

suburban.  Based on the Campus Park Traffic Impact Study, the internal capture rate is assumed 

to be 30%.  The internal capture rate accounts for trips that would remain within the traffic 

analysis zones (TAZ).  The external trip ADT is therefore estimated to be 13,959, while internal 

trips would total 5,982 ADT.  The average vehicle miles traveled for the residential, commercial, 

and park uses, which account for these 13,959 ADTs, was assumed to be approximately 17.10 

miles, based on the average distance that would be traveled from the project to the nearest 

commercial/occupational nodes, including San Marcos (20.11 miles), Vista (12.55 miles), 

Escondido (17.63 miles), and Oceanside (18.09 miles).  Trip lengths would be greater traveling 

to San Diego, but shorter traveling to Temecula or the workplaces, commercial development 

(shopping), and recreational facilities available to Campus Park residents; therefore use of a 

travel distance of 17.10 miles provides a conservative estimates of vehicle miles traveled.  The 

remaining internal trips that would remain within the TAZ (5,982 ADT) were assumed to travel 

approximately 0.5 miles per trip.  These trips were represented as a mix of all vehicles, including 

heavy trucks, based on the default vehicle mix in the EMFAC2007 model. 

 

All units were assumed to have natural gas fireplaces.  Area source emissions, including 

emissions from energy use, fireplaces, landscaping, and maintenance use of architectural 

coatings were calculated using the URBEMIS model.  Operational emission calculations and 

URBEMIS model outputs are provided in Appendix A. 

 

The results of the emission calculations, in lbs/day and tons/year, are summarized in Table 6, 

along with emissions associated with area sources and a comparison with the County of San 

Diego significance criteria.  The EMFAC2007 model outputs are presented in Appendix A.  

Table 6 presents a conservative estimate of emissions, because it assumes that all project-related 

trips would occur by 2015.   

 
 
 



 

Air Quality Technical Report 32 3/11/09 
Campus Park Specific Plan   

Table 6 
Total Operational Emissions 

2015 

 CO VOC NOx SOx PM10 PM2.5 
 Lbs/daya 

Energy Use 5.94 0.95 12.35 - 0.02 0.02 
Fireplace Natural Gas 3.14 0.43 7.39 0.05 0.60 0.59 
Landscaping 27.89 4.57 0.32 0.00 0.08 0.08 
Architectural 
Coatings Use 

- 6.78 - - - - 

Vehicular Emissions 
– External Trips 

1238.16 93.07 109.69 1.76 17.57 17.39 

Road Dust – External 
Trips 

- - - - 23.12 4.85 

Vehicular Emissions 
– Internal Trips 114.27 28.45 6.03 0.05 0.41 0.41 
Road Dust – Internal 
Trips - - - - 0.29 0.06 
TOTAL 1389.4 134.25 135.78 1.86 42.09 23.40 
Screening-Level 
Thresholds 

550 75 250 250 100 55 

Above Screening-
Level Thresholds? 

Yes Yes No No No No 

 Tons/year 
Energy Use 1.08 0.17 2.25 - 0.00 0.00 
Fireplace Natural Gas 0.00 0.00 0.00 0.00 0.00 0.00 
Landscaping 2.51 0.41 0.03 0.00 0.01 0.01 
Architectural 
Coatings Use 

- 1.24 - - - - 

Vehicular Emissions 
– External Trips 

225.96 16.98 20.02 0.32 3.11 3.08 

Road Dust – External 
Trips 

- - - - 4.22 0.05 

Vehicular Emissions 
– Internal Trips 20.85 5.19 1.10 0.01 0.08 0.08 
Road Dust – Internal 
Trips - - - - 0.05 0.01 
TOTAL 250.40 23.99 23.40 0.32 7.47 3.23 
Screening-Level 
Thresholds 

100 13.7 40 100 15 10 

Above Screening-
Level Thresholds? 

Yes Yes No No No No 

aMaximum pounds per day for summer or winter from URBEMIS Model. 

 

Based on the estimates of the emissions associated with project operations, the CO and VOC 

emissions are above the significance criteria in 2015.  Because the emissions are mainly 

associated with project-related traffic, there are no feasible mitigation measures that would 

reduce the emissions associated with project operations to below a level of significance.  

However, because vehicular emissions decrease over time with phase-out of older vehicles and 
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implementation of increasingly stringent emission controls, future emissions (long term, assumed 

to be 2040) would be below the significance criteria.  The calculations for 2040 are shown in 

Table 7.  Thus the impacts in 2015 would be significant, but temporary, and would be reduced to 

below the level of significance by 2040 for VOCs.   

 
Table 7 

Total Operational Emissions 
2040 

 CO VOC NOx SOx PM10 PM2.5 
 Lbs/day 
Energy Use 5.94 0.95 12.35 - 0.02 0.02 
Fireplace Natural Gas 3.14 0.43 7.39 0.05 0.60 0.59 
Landscaping 27.89 4.57 0.32 0.00 0.08 0.08 
Architectural Coatings - 6.78 - - - - 
Vehicular Emissions – 
External Trips 

479.390 31.28 43.70 1.76 17.02 16.85 

Road Dust – External 
Trips 

- - - - 23.12 4.85 

Vehicular Emissions – 
Internal Trips 39.17 8.51 1.65 0.05 0.41 0.41 
Road Dust – External 
Trips - - - - 0.29 0.06 
TOTAL 555.53 52.52 65.41 1.86 41.54 22.86 
Screening-Level 
Thresholds 

550 75 250 250 100 55 

Above Screening-Level 
Thresholds? 

Yes No No No No No 

 Tons/year 
Energy Use 1.08 0.17 2.25 - 0.00 0.00 
Fireplace Natural Gas 0.00 0.00 0.00 0.00 0.00 0.00 
Landscaping 2.51 0.41 0.03 0.00 0.01 0.01 
Architectural Coatings - 1.24 - - - - 
Vehicular Emissions – 
External Trips 

87.49 5.71 7.97 0.32 3.11 3.08 

Road Dust – External 
Trips 

- - - - 4.22 0.05 

Vehicular Emissions – 
Internal Trips 7.15 1.55 0.30 0.01 0.07 0.07 
Road Dust – Internal 
Trips - - - - 0.05 0.01 
TOTAL 98.23 9.08 10.55 0.33 7.46 3.22 
Screening-Level 
Thresholds 

100 13.7 40 100 15 10 

Above Screening-Level 
Thresholds? 

No No No No No No 

 

Because the CO emissions associated with the project were estimated to be above the screening-

level thresholds for CO, to further evaluate whether the project would result in a significant 
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impact, additional analysis for criteria pollutants that exceed the screening-level thresholds was 

conducted.  An analysis was conducted in accordance with Caltrans guidance to evaluate 

whether emissions of CO, which are above the screening-level thresholds in 2015 and 2040, 

would cause a ground-level exceedance of the NAAQS or CAAQS for CO. 

 

Projects involving traffic impacts may result in the formation of locally high concentrations of 

CO, known as CO “hot spots.”  To verify that the project would not cause or contribute to a 

violation of the CO standard, a screening evaluation of the potential for CO “hot spots” was 

conducted.  The Transportation Analysis evaluated whether or not there would be a decrease in 

the level of service at the roadways and/or intersections affected by the Project.  The potential for 

CO “hot spots” was evaluated based on the results of the Transportation Analysis.  The Caltrans 

ITS Transportation Project-Level Carbon Monoxide Protocol (Caltrans 1998) should be followed 

to determine whether a CO “hot spot” is likely to form due to Project-generated traffic.  In 

accordance with the Protocol, CO “hot spots” are typically evaluated when (a) the level of 

service (LOS) of an intersection or roadway decreases to a LOS E or worse; (b) signalization 

and/or channelization is added to an intersection; and (c) sensitive receptors such as residences, 

commercial developments, schools, hospitals, etc. are located in the vicinity of the affected 

intersection or roadway segment.   

 

The Transportation Analysis evaluated 29 intersections, 22 roadway segments, and three freeway 

segments in the project vicinity to evaluate the LOS for Existing, Existing + Project, Existing + 

Pending Projects, 2030 Without Project, and 2030 With Project.  CO “hot spots” would be 

possible at intersections because intersection traffic is subject to congestion and idling.  Table 8 

presents a summary of the intersection LOS. 

 
Several intersections and roadway segments would currently operate at LOS E or F, and would 

operate in future years at LOS E or F with or without project traffic.  Based on the traffic 

analysis, the project would result in a direct significant impact at the following intersections: 

 

• SR-76 (Pala Road) at I-15 NB Ramps 
• Old Highway 395 and Reche Road 
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Mitigation measures to alleviate traffic congestion have therefore been recommended.  The 

Transportation Analysis evaluated the effectiveness of proposed mitigation measures and 

determined that traffic impacts would be mitigated such that the LOS would not degrade to E or 

F due to project-related traffic for all intersections evaluated. 

 
Table 8 

Intersection Level of Service 
 

Intersection Existing Existing + 
Project 

Existing + 
Cumulative  

Existing + 
Cumulative + 

Project 

Horizon Year 
(2030)  

Horizon Year 
(2030) + 
Project 

 am pm am pm am pm am pm am pm am pm 
Via Montserate/ 
Pala Rd. 

F F F F F F F F C C C C 

Gird Rd./Pala Rd. B B B B C E D F B B B B 
Sage Rd./Pala Rd. C D C E F F F F C C C D 
Old Highway 395/Pala 
Rd. 

C C C C F F F F D D D D 

Old Highway 
395/Dulin Rd. 

B B B B D E D F C D C C 

I-15 SB on/off 
ramp/Pala Rd. 

C C C C F F F F C C C C 

I-15 NB on/off 
ramp/Pala Rd. 

C D C D F F F F D D D D 

Pankey Rd./Pala Rd. B B B D F F F F C C C D 
Horse Ranch Creek 
Road/Pala Road 

N/A- N/A B C B B C C B B C C 

Rice Canyon Rd./Pala 
Rd. 

B B B B F F F F A A A A 

Couser Canyon 
Rd./Pala Rd. 

B B B C F F F F A A A A 

Pala Mesa Dr./Old 
Highway 395 

B B B C F F F F C D C D 

Pala Mesa Drive at 
Sage Road 

A A   A B A B B B B C 

Old Highway 395 at 
Stewart Canyon Road 

B B B C F F F F C C C D 

Old Highway 395 at 
Reche Road 

C E E F F F F F C D C D 

Reche Road at 
Tecalote Road 

B C   B C C C D D D D 

Reche Road at Wilt 
Road 

B C   B C C C D D D D 

Reche Road at Gird 
Road 

B B   B B B B C C C C 

Mission Road at Old 
Highway 395 

B C B D D F D F C C C D 

I-15 SB on/off 
ramp/Mission  Rd. 

C C D D E D E F C B D C 

I-115 NB on/off 
ramp/Mission Rd. 

B D B D C F C F C C C C 

Stewart Canyon Road 
at HRCR/Pankey Road 

A A A A A B B B B B B BC 

Horse Ranch Creek 
Road at Baltimore 
Oriole 

N/A N/A B B B B B B B B B B 



 

Air Quality Technical Report 36 3/11/09 
Campus Park Specific Plan   

 

Table 8 (continued) 
Intersection Level of Service 

 
Intersection Existing Existing + 

Project 
Existing + 

Cumulative  
Existing + 

Cumulative + 
Project 

Horizon Year 
(2030)  

Horizon Year 
(2030) + 
Project 

 am pm am pm am pm am pm am pm am pm 
Horse Ranch Creek 
Road at Longspur 
Road 

N/A N/A A B B B C C C B C C 

Horse Ranch Creek 
Road at Harvest Glen 
Lane 

N/A N/A B C B B B C B B C C 

Horse Ranch Creek 
Road at Pardee South 
Loop 

N/A N/A B B B B B C B B B C 

Horse Ranch Creek 
Road at School/Park 
Access 

N/A N/A A A B B C C B B C C 

Horse Ranch Creek 
Road at Street R 

N/A N/A B C A A B B B B B B 

Pankey Road/Pala 
Mesa Drive at Street R 

N/A N/A A A C C C D C D C D 

SR-76 at Melrose 
Drive 

C C   F E F F     

SR-76 at E. Vista Way E D   F F F F     
SR-76 at North River 
Road 

E C   F F F F     

SR-76 at Olive Hill 
Road 

D D   F F F F     

SR-76 at S. Mission  
Road 

B C B C D F D F D C D D 

Reche Road at Live 
Oak Park Road 

C C   E C E D     

Reche Road at Green 
Canyon Norte 

C C   C C C C     

SR-76 at Pala Mission 
Road 

C C   D D D D     

 

 

To evaluate the potential for CO “hot spots,” the procedures in the Caltrans ITS Transportation 

Project-Level Carbon Monoxide Protocol were used.  Those intersections for which the Project 

would cause a direct significant impact were evaluated, as cumulative impacts would be 

associated with total traffic in the area, and, as discussed in the Traffic Impact Study, would be 

fully mitigated by the Horizon Year 2030.  As recommended in the Protocol, CALINE4 

modeling was conducted for the intersections identified above for the Project plus cumulative 

traffic scenario. Modeling was conducted based on the guidance in Appendix B of the Protocol 

to calculate maximum predicted 1-hour CO concentrations.  Predicted 1-hour CO concentrations 
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were then scaled to evaluate maximum predicted 8-hour CO concentrations using the 

recommended scaling factor of 0.7 for urban locations.   

 

Inputs to the CALINE4 model were obtained from the Traffic Impact Analysis.  As 

recommended in the Protocol, receptors were located at locations that were approximately 3 

meters from the mixing zone, and at a height of 1.8 meters.  For conservative purposes, average 

approach and departure speeds were assumed to be 1 mph, which results in higher CO emission 

rates and a conservative estimate of potential impacts.  For conservative purposes, emission 

factors from the EMFAC2007 model for the year 2015 (full buildout) were used in the 

CALINE4 model, as emission factors for future years would be less than for 2015. 

 

In accordance with the Caltrans ITS Transportation Project-Level Carbon Monoxide Protocol, it 

is also necessary to estimate future background CO concentrations in the project vicinity to 

determine the potential impact plus background and evaluate the potential for CO “hot spots” 

due to the project.  The existing maximum 1-hour and 8-hour background concentrations of CO 

that was measured at the Escondido monitoring station for the period 2004 – 2007 of 6.3 and 

3.81 ppm were used to represent future maximum background 1-hour and 8-hour CO 

concentrations.  CO concentrations in the future may be lower as inspection and maintenance 

programs and more stringent emission controls are placed on vehicles.   

 

The CALINE4 model outputs are provided in Attachment A of this report.  Table 9 presents a 

summary of the predicted CO concentrations (impact plus background) for the intersections 

evaluated for the Existing plus Cumulative plus Project traffic for the affected intersections.  As 

shown in Table 9, the predicted CO concentrations would be substantially below the 1-hour and 

8-hour NAAQS and CAAQS for CO shown in Table 1 of this report.  Therefore, no exceedances 

of the CO standard are predicted, and the project would not cause or contribute to a violation of 

the air quality standard.  
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Table 9 
CO “Hot Spots” Modeling Results  

 
Intersection Maximum 1-hour CO Concentration 

plus Background, ppm 
(CAAQS = 20 ppm) 

Maximum 8-
hour CO 

Concentration 
plus 

Background, 
ppm 

(CAAQS = 9 
ppm) 

 Am pm  
SR 76/I-15 NB Ramps 6.9 7.3 4.51 
Old Highway 395/Reche Road 6.8 6.9 4.23 
 

 
As shown in Table 9, all impacts, when added to background CO concentrations, would be 

below the CAAQS for both the 1-hour and 8-hour averaging periods; therefore, the project 

would not result in a significant impact for CO. 

 

4.2.2.3 Mitigation Measures and Design Considerations 

 

As discussed in the Traffic Impact Analysis – Campus Park (LOS Engineering, Inc. 2008), 

certain intersections would be mitigated through implementation of traffic improvement projects 

and TIF program, and could include installing traffic signals.  Certain of the mitigation measures 

are dependent on fair share contributions.  However, due to reductions in CO emissions over 

time, CO “hot spots” would not occur at affected intersections.  Because traffic impacts would be 

mitigated to less than significant levels and emissions of CO would continue to decrease with 

increasingly stringent vehicular emission standards and phase-out of older vehicles, CO “hot 

spots” would not result and no mitigation measures are required. 

 

The project will be designed to meet or exceed current Title 24 energy efficiency standards and 

would thus result in less emissions than non-energy efficient developments.  Furthermore, 

because the project provides mixed uses, it is designed to reduce trips and trip lengths.  For 

conservative purposes, trip lengths were estimated based on commuting distances to the nearest 
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population centers within San Diego County; however, distances would likely be reduced for a 

portion of those trips due to the design of the project with mixed uses. 

 

4.2.2.4 Conclusions 

 

Emissions of CO and VOCs would exceed the screening-level thresholds for project operations.  

Because CO is associated with traffic impacts, an evaluation of the potential for CO “hot spots” 

was conducted in accordance with Caltrans guidance.  Because CO “hot spots” modeling 

indicated that, even without mitigation, traffic congestion at those intersections experiencing a 

direct project impact would  not result in exceedances of the CO standard, the project would not 

result in a significant impact for CO. 

 

Emissions of VOCs are above the screening-level thresholds initially, but would be reduced to 

less than significant levels due to the phase-out of older vehicles and increasingly stringent 

vehicle emission standards.  Because the project does not exceed the growth projections in the 

SANDAG growth forecasts for the Fallbrook Subregional Area as discussed in Section 4.1.2, the 

project would not result in an exceedance of the ozone standard and impacts associated with 

project operations would therefore be less than significant. 

 

4.3 Cumulatively Considerable Net Increase of Criteria Pollutants  
 

4.3.1 Construction Impacts 

 

4.3.1.1 Guidelines for the Determination of Significance 

 

Based on the County of San Diego guidelines (County of San Diego 2007), a project would 

result in a cumulatively significant impact if the project results in a significant contribution to the 

cumulative increase in pollutants for which the SDAB is listed as nonattainment for the CAAQS 

and NAAQS.  As discussed in Section 2.0, the SDAB is considered a nonattainment area for the 

NAAQS for ozone and the CAAQS for ozone, PM10, and PM2.5.   
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Cumulatively considerable net increases during the construction phase would typically happen if 

two or more projects near each other are simultaneously constructing projects.  A project that has 

a significant direct impact on air quality with regard to emissions of PM10, PM2.5, NOx, or VOCs 

during construction would also have a significant cumulatively considerably net increase.  In the 

event direct impacts from a proposed project are less than significant, a project may still have a 

cumulatively considerable impact on air quality if the emissions of concern from the proposed 

project, in combination with the emissions of concern from other proposed projects or reasonably 

foreseeable future projects within a proximity relevant to the pollutants of concern, are in excess 

of the guidelines identified in Section 3.0. 

 

4.3.1.2 Significance of Impacts Prior to Mitigation 

 
As discussed in Section 4.2.1.4, emissions of NOx and PM10 during construction would exceed 

the screening-level thresholds and would result in a significant air quality impact. Criteria non-

attainment pollutants that have been identified as exceeding the screening-level thresholds create 

a significant cumulative impact, regardless of ground-level concentrations.  Thus project 

construction would result in a cumulatively considerable net increase in NOx and PM10.  This 

impact would be temporary. 

 
4.3.1.3 Mitigation Measures and Design Considerations 

 
Mitigation measures for construction are discussed in Section 4.2.1.3.  As discussed in that 

section, there are no feasible mitigation measures that would reduce emissions below a level of 

significance for construction.   

 
 
4.3.1.4 Conclusions 

 
Project construction would result in a cumulatively considerable net increase in emissions of 

NOx and PM10.  Impacts would remain significant even with design considerations to reduce 

fugitive dust during construction.  Project construction would therefore result in a significant, but 

temporary, cumulative impact to the ambient air quality. 
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4.3.2 Operational Impacts 

 

4.3.2.1 Guidelines for the Determination of Significance 

 

As discussed above, based on the County of San Diego guidelines (County of San Diego 2007), a 

project would result in a cumulatively significant impact if the project results in a significant 

contribution to the cumulative increase in NOx, VOCs, PM10, and PM2.5.  In accordance with the 

guidelines, a project that does not conform to the RAQS and/or has a significant direct impact on 

air quality with regard to operational emissions of nonattainment pollutants would also have a 

cumulatively considerable net increase.  Also, projects that cause road intersections to operate at 

or below a LOS E and create a CO “hot spot” create a cumulatively considerable net increase of 

CO. 

 

4.3.2.2 Significance of Impacts Prior to Mitigation 

 
As discussed in Section 4.2.2.2, operational CO emissions would be above the screening-level 

thresholds.  Based on the analysis presented in Section 4.1, the project would be consistent with 

the RAQS and SIP.  It was further demonstrated in Section 4.2.2.2 that CO emissions would not 

result in a CO “hot spot”; therefore the project would not result in a significant cumulatively 

considerable net increase in emissions. 

 
4.3.2.3 Mitigation Measures and Design Considerations 

 
As discussed in Section 4.2.2.3, the project will be designed to meet or exceed current Title 24 

energy efficiency standards and would thus result in less emissions than non-energy efficient 

developments.  Furthermore, because the project provides mixed uses, it is designed to reduce 

trips and trip lengths and to provide occupational opportunities within close proximity to 

residents.  The project is also designed to provide retail for the convenience of residents. 

 



 

Air Quality Technical Report 42 3/11/09 
Campus Park Specific Plan   

 
4.3.2.4 Conclusions 

 
Emissions of CO would exceed the screening-level thresholds for project operations.  As 

discussed in Section 4.2.2.4, no exceedances of the CO standard would occur and the project 

would not result in a significant cumulatively considerable impact for CO. 

 

Because the project, along with all other planned and reasonably foreseeable projects within the 

Fallbrook Subregional Area, does not exceed the growth projections in the SANDAG growth 

forecasts for the area, the project would not result in an exceedance of the ozone standard and 

impacts associated with project operations would not result in a cumulatively considerable 

impact. 

 
 
4.4 Impacts to Sensitive Receptors  
 

4.4.1 Guidelines for the Determination of Significance 

 
 
Air quality regulators typically define “sensitive receptors” as schools, hospitals, resident care 

facilities, day-care centers, or other facilities that may house individuals with health conditions 

that would be adversely impacted by changes in air quality.  However, for the purpose of CEQA 

analysis, the County of San Diego definition of “sensitive receptors” includes residences (County 

of San Diego 2007).  The two primary emissions of concern for impacts to sensitive receptors are 

CO and diesel particulate matter.  As discussed in Section 4.2.3.2, operational impacts would not 

result in CO “hot spots” because all intersections would be mitigated to LOS D or better.  This 

analysis therefore focuses on diesel particulate matter.   

 

4.4.2 Significance of Impacts Prior to Mitigation 

 
 
To evaluate whether project construction could pose a significant impact to nearby sensitive 

receptors, an evaluation of diesel exhaust particulate matter was conducted.  Diesel exhaust 

particulate matter is known to the state of California as carcinogenic compounds.  The risks 
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associated with exposure to substances with carcinogenic effects are typically evaluated based on 

a lifetime of chronic exposure, which is defined in the California Office of Environmental Health 

Hazard Assessment (OEHHA) guidelines, The Air Toxics Hot Spots Program Guidance Manual 

for Preparation of Health Risk Assessments (OEHHA 2003a) as 24 hours per day, 7 days per 

week, 365 days per year, for 70 years.  Diesel exhaust particulate matter would be emitted during 

construction due to the operation of heavy equipment at the site.  Because diesel exhaust 

particulate matter is considered to be carcinogenic, long-term exposure to diesel exhaust 

emissions have the potential to result in adverse health impacts.   

 

To assess whether there is a potential for a significant impact associated with exposure to diesel 

exhaust particulate matter, a health risk evaluation was conducted on the particulate emissions.  

The amount of diesel particulate varies with the project schedule and construction phasing.  

Detailed information regarding the construction schedule is not available at this time; therefore, 

based on information from the project developer, it was assumed that all three phases would be 

completed within a two-year period for conservative purposes.  Diesel particulate emissions from 

heavy equipment for each project phase were estimated as shown in Table 9 below. 

 

Table 9 
Diesel Exhaust Particulate Emissions 

 
Construction Phase Diesel Particulate 

Emissions, total pounds 
Days 

Grading 2990.76 180 
Paving 263.94 180 
Off-site Road Improvements 1221.37 180 
House Construction 555.39 500 
Commercial/Industrial Buildings Construction 318.16 250 
 
 
Because construction could occur throughout the site, the construction heavy equipment sources 

were represented as five separate point sources located throughout the project site.  Emissions 

were allocated to these sources based on the estimated maximum emission rates during 

construction.  The emission sources were represented as a point source 10 feet high, with a stack 

diameter of 6 inches, a stack exit temperature of 300 F, and a stack exit velocity of 1 

meters/second, which is considered to be a minimum stack velocity.  It was assumed that the 

equipment would operate for 8 hours per day, 6 days per week.   
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The nearest existing receptors were located based on the site map and the USGS 7.5-minute 

maps for the project area.  Discrete receptors were placed at locations along Interstate 15 and 

Pala Road.  The risk evaluation was conducted to assess the potential for an unacceptable risk at 

these existing receptors due to exposure to diesel particulate emissions from heavy construction 

equipment during construction. 

 

The U.S. EPA’s approved air dispersion model, ISCST3 (U.S. EPA 1999), was used to estimate 

the downwind impacts at the closest receptors to the construction site.  The model was run using 

preprocessed meteorological data from the Escondido surface meteorological monitoring station 

and the MCAS Miramar upper air meteorological monitoring station for 2000.  Escondido is 

closest meteorological monitoring station for which pre-processed surface meteorological data 

are available from the San Diego Air Pollution Control District.  Risk were estimated using the 

Office of Environmental Health Hazard Assessment (OEHHA)’s unit risk factor of 3 x 10-4 

(μg/m3)-1 for diesel particulate, which is an upper-bound cancer risk estimate based on 70 years 

of exposure.   Because the unit risk factor is based on 70 years (25550 days) of exposure for 24 

hours per day, 365 days per year, the results of the analysis were scaled to account for exposure 

for the phase-by-phase construction duration, as shown in the calculation below. 

 

 Risk = Excess cancer risk for 70 years x (days of construction/25550 days). 

 

Based on the above equation, the maximum excess cancer risk predicted would be 0.667 in a 

million.  This value is below the County of San Diego Department of Land Use and Planning’s 

recommended significance threshold of 1 in 1 million without application of T-BACT.   The 

project will therefore be below the threshold of significance for health risks during construction. 

 

Vehicular traffic may result in minor amounts of toxic air contaminants (TACs).  Based on the 

County of San Diego’s requirements, a quantitative evaluation of the potential for risks 

associated with exposure to diesel particulate emissions generated by vehicles from the proposed 

residences must be conducted.  For the Campus Park Project itself, based on EMFAC2007 

outputs for 2015 (provided in Appendix A) and considering only light duty autos and light duty 
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trucks, the total % of trips for diesel light duty autos is approximately 0.2%, and the total % of 

trips for diesel light duty trucks is approximately 0.5%.  Therefore, there are approximately 22 

trips per day out of 11,028 total light duty external auto trips that would be attributable to diesel 

light duty autos, and approximately 16 trips per day out of 3,311 total light duty truck trips that 

would be attributable to external trips for diesel light duty trucks for the Campus Park Project.  

There would be an additional 9 light-duty internal auto trips and 7 light-duty internal truck trips 

attributable to diesel.  Allocating the diesel particulate daily trips to the two sets of travelers, 

daily emissions of diesel particulate for the residential/commercial development were calculated 

to be 0.00197 lbs/day.   

 

Potential impacts to sensitive receptors were evaluated based on the South Coast Air Quality 

Management District’s “Health Risk Assessment Guidance for Analyzing Cancer Risks from 

Mobile Source Diesel Emissions” (SCAQMD 2002).  According to the Guidance, the ISCST3 

model should be used to estimate impacts associated with diesel particulate exhaust emissions.  

The Guidance recommends the use of multiple adjacent volume sources to represent emission 

sources along the roadway; therefore, to model the potential impacts associated with emissions 

of diesel particulate from light duty autos and light duty trucks traveling through the residential 

commercial development, a series of 72 volume sources was placed along 1.6 miles on Horse 

Ranch Creek Road, and a series of 19 volume sources was placed along 0.43 miles on Pala Road.  

Each of the volume sources was assumed to be 36 meters (118 feet) x 36 meters (118 feet), and 

was assumed to be at ground level.  Emissions were divided among the volume sources equally.  

Annual average concentrations were calculated at each sensitive receptor identified in the project 

vicinity.   

 

HARP (OEHHA 2003b) was used to estimate the high-end excess cancer risks associated with 

exposure to diesel particulate from on site traffic.  The high-end excess cancer risk was 

calculated based on guidance from the Office of Environmental Health Hazard Assessment 

(OEHHA 2003a), using the 80th percentile exposure assumptions for inhalation risks (CARB 

2003).  The risks were calculated based on 70 years of exposure.  The maximum excess cancer 

risk associated with exposure to diesel particulate from project-generated trips was estimated to 

be 0.0202 in a million, which is below the San Diego County significance threshold of 1 in a 



 

Air Quality Technical Report 46 3/11/09 
Campus Park Specific Plan   

million.  Impacts that are farther from the roadway would be lower as concentrations decrease 

with increasing distance from the roads.   

 

4.4.3 Mitigation Measures and Design Considerations 

 
As discussed in Section 4.3.2.3, traffic impacts will be mitigated such that all intersections will 

operate at LOS D or better; thus the potential for CO “hot spots” is mitigated.  Because impacts 

to sensitive receptors from diesel particulate emissions would be less than significant, no 

additional mitigation measures are required. 

 

4.4.4 Conclusions 

 
Impacts to sensitive receptors would be less than significant. 
 
 
4.5 Odor Impacts 
 

4.5.1 Guidelines for the Determination of Significance 

 

Based on the County of San Diego guidelines (County of San Diego 2007), a project would have 

a significant impact if it would generate objectionable odors or place sensitive receptors next to 

existing objectionable odors which will affect a considerable number of persons or the public. 

 

4.5.2 Significance of Impacts Prior to Mitigation 

 

Project construction could result in minor amounts of odor compounds associated with diesel 

heavy equipment exhaust.  Because the construction equipment would be operating at various 

locations throughout the construction site, and because any operation that would occur in the 

vicinity of existing receptors would be temporary, impacts associated with odors during 

construction are therefore not considered significant. 
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During construction, diesel equipment operating at the site may generate some nuisance odors; 

however, due to the distance of sensitive receptors to the project site and the temporary nature of 

construction, odors associated with project construction would not be significant. 

 

The residential development itself would not be a source of odor impacts.   According to the 

SCAQMD CEQA Air Quality Handbook, land uses associated with odor complaints include 

agricultural uses, wastewater treatment plants, food processing plants, chemical plants, 

composting activities, refineries, landfills, dairies, and fiberglass molding operations. These land 

uses are not proposed for the Campus Park Project.  The commercial development may include 

restaurant uses.  Depending on the type of restaurant, some cooking odors may arise from food 

preparation activities; however, cooking odors are generally not considered objectionable.  

Furthermore the restaurant uses would be located within the commercial development and not in 

the immediate vicinity of existing or proposed residences.  Thus odor impacts, if generated from 

the restaurant use, would not be significant. 

 

The only potential odor source for the proposed Project would be odors from the sewer pump 

station.  Odors generated from wastewater are usually the result of gases produced by naturally 

decaying organic matter in wastewater.  Occasionally when wastewater is subject to an anaerobic 

decomposition (lack of oxygen), the water turns septic and can cause the release of hydrogen 

sulfide and other odor-causing, reduced sulfur containing compounds.  This can occur when low 

wastewater flows are present in the sewer system.   

 

The system is designed to pump out wastewater several times per hour.  The system will be 

equipped with two redundant pumps that would allow for backup operation of the pumps in the 

event that one pump is out of service.  The wastewater system will also include chemical feed 

addition at the pump stations to minimize odors.  A back-up chemical injection system will be 

included for further odor control redundancy.  Therefore, no significant impact would result from 

sewer pump station odors. 

 

The project could produce objectionable odors, which would result from volatile organic 

compounds, ammonia, carbon dioxide, hydrogen sulfide, methane, alcohols, aldehydes, amines, 
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carbonyls, esters, disulfides dust and endotoxins from the construction and operational phases.  

However, these substances, if present at all, would only be in trace amounts (less that 1 µg/m3).  

Subsequently, no significant air quality odor impacts are expected to affect surrounding 

receptors.  Moreover, the affects of objectionable odors are localized to the immediate 

surrounding area and will not contribute to a cumulatively considerable odor.  A list of past, 

present and future projects within the surrounding area were evaluated and none of these projects 

create objectionable odors.  

 

4.5.3 Mitigation Measures and Design Considerations 

 

Because the project would not generate objectionable odors or place sensitive receptors near 

existing odor sources that would affect a considerable number of persons or the public, no 

mitigation measures or additional design considerations are required. 

 

4.5.4 Conclusions 

 

The project is a residential and commercial development.  According to the County of San 

Diego’s Zoning Ordinance, Section 6318, “all commercial and industrial uses shall be so 

operated as to not emit matter causing unpleasant odors which are perceptible by the average 

person at or beyond any lot line of the lot containing said uses.”  In general, this ordinance 

applies to commercial and industrial land uses following development.  Due to the nature of the 

development as a residential and neighborhood commercial development, there are no significant 

odorous air emissions anticipated from normal operations at the Campus Park development. 

While neighborhood commercial uses could have operations that result in odor emissions such as 

dry cleaners, restaurants, and manicure facilities, these facilities are not considered land uses that 

are sources of nuisance odors (SCAQMD 1993); emissions of substances with odors would be 

minor and these uses would not be regarded as sources of significant impacts to the Campus Park 

development or surrounding land usese.  Odor impacts are therefore less than significant. 
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5.0 SUMMARY OF RECOMMENDED DESIGN FEATURES, IMPACTS, AND 
MITIGATION  

 
 
In summary, the proposed project would result in emissions of air pollutants for both the 

construction phase and operational phase of the project.  The air quality impact analysis 

evaluated the potential for adverse impacts to the ambient air quality due to construction and 

operational emissions.  Construction emissions would include emissions associated with fugitive 

dust, heavy construction equipment and construction worker commuting to and from the site.  

The emissions associated with construction are above the significance criteria for the maximum 

construction scenario and would therefore pose a significant, but temporary, impact on the 

ambient air quality during construction.  Measures that are incorporated into the project 

description to reduce impacts associated with construction include the following: 

 

• Multiple applications of water during grading between dozer/scraper passes – 34-68% 
• Paving, chip sealing or chemical stabilization of internal roadways after completion of grading – 

92.5% 
• Use of sweepers or water trucks to remove “track-out” at any point of public street access – 25-

60% 
• Termination of grading if winds exceed 25 mph – not quantified 
• Stabilization of dirt storage piles by chemical binders, tarps, fencing or other erosion control – 

30-65% 
• Hydroseeding of graded residential lots unless lots are developed immediately after grading – 

30-65% 

• The project will require ten percent of the construction fleet to use any combination of diesel 

catalytic converters, diesel oxidation catalysts, diesel particulate filters and/or ARB certified 

Tier I, II, or III equipment. 

 

These measures constitute best management practices for dust control, diesel particulate, and 

construction equipment emissions.  Despite implementation of these measures to reduce 

emissions associated with construction, emissions of NOx and PM10 would be above the 

screening-level thresholds and because they are nonattainment pollutants, the construction 

impacts would remain significant. 
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Operational emissions would be associated with traffic accessing the Campus Park development, 

with area sources such as fireplaces, energy use, and landscaping.  Based on the evaluation of air 

emissions, the project emissions would exceed the screening-level thresholds for CO and VOCs, 

and would therefore pose a significant impact on the ambient air quality.  Because the project’s 

operational emissions are mainly associated with vehicular traffic from project-related vehicle 

trips, there are no feasible mitigation measures to reduce emissions below a level of significance.  

However, the project-related traffic would not result in CO “hot spots”.  Furthermore, emissions 

associated with traffic would decrease with time as older vehicles are phased out and more 

stringent emission standards are applied to new vehicles.  With use of natural gas fireplaces in 

the residential development and decreases in vehicular emissions projected for future years, 

emissions would ultimately be below the County’s significance thresholds and the project would 

not cause or contribute to a long-term exceedance of an air quality standard. 
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Table A-1
Construction Heavy Equipment Emissions

Campus Park Project

Emission Factors Emissions Emission, tons (total)

Equipment FUEL HP
Load 

Factor
CO (lb/bhp-

hr)
VOC 

(lb/bhp-hr)
NOX (lb/bhp-

hr)
SOX 

(lb/bhp-hr)
PM10 

(lb/bhp-hr)
CO2 

(lb/bhp-hr)

No of 
Equipm

ent
Hrs Per 

Day
Days in 
Service

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO2 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)

PM10 
tons 

(total)
Phase 1:  Grading
D-8 Crawler Dozer DIESEL 347 59 2.0283E-03 3.0865E-04 9.9429E-03 1.0800E-05 2.4251E-04 1.25E+00 2 8 180 6.64 1.01 32.57 0.04 0.79 4104.08 0.598 0.091 2.931 0.003 0.071
D-6 Dozer DIESEL 145 59 5.9525E-03 3.5274E-04 9.7886E-03 1.0800E-05 3.5274E-04 1.25E+00 2 8 180 8.15 0.48 13.40 0.01 0.48 1714.96 0.733 0.043 1.206 0.001 0.043
D-9 Dozer DIESEL 464 59 2.0283E-03 3.0865E-04 9.9429E-03 1.0800E-05 2.4251E-04 1.25E+00 6 8 180 26.65 4.06 130.65 0.14 3.19 16463.62 2.399 0.365 11.759 0.013 0.287
834 Tractor (utility compact) DIESEL 481 46.5 2.0283E-03 3.0865E-04 9.9429E-03 1.0800E-05 2.4251E-04 1.25E+00 4 8 180 14.52 2.21 71.16 0.08 1.74 8967.31 1.307 0.199 6.405 0.007 0.156
657 Scraper DIESEL 440 66 2.0283E-03 3.0865E-04 9.9429E-03 1.0800E-05 2.4251E-04 1.25E+00 12 8 180 56.54 8.60 277.19 0.30 6.76 34928.67 5.089 0.774 24.947 0.027 0.608
16-6 Blades DIESEL 157 57.5 5.9525E-03 3.5274E-04 9.7886E-03 1.0800E-05 3.5274E-04 1.25E+00 2 8 180 8.58 0.51 14.10 0.02 0.51 1805.07 0.772 0.046 1.269 0.001 0.046
Water Trucks DIESEL 250 41 2.0283E-03 3.0865E-04 9.9429E-03 1.0800E-05 2.4251E-04 1.25E+00 8 8 180 13.31 2.02 65.23 0.07 1.59 8218.98 1.197 0.182 5.870 0.006 0.143
Dump Trucks DIESEL 489 41 2.0283E-03 3.0865E-04 9.9429E-03 1.0800E-05 2.4251E-04 1.25E+00 4 8 180 13.01 1.98 63.79 0.07 1.56 8038.16 1.171 0.178 5.741 0.006 0.140

147.40 20.88 668.10 0.73 16.62 84240.86 13.27 1.88 60.13 0.07 1.50

Phase 2:  Paving
Pavers DIESEL 91 59 6.8123E-03 4.1888E-04 1.1045E-02 1.0800E-05 5.2911E-04 1.25E+00 2 8 180 5.85 0.36 9.49 0.01 0.45 1076.29 0.527 0.032 0.854 0.001 0.041
Backhoes DIESEL 79 46.5 6.8123E-03 4.1888E-04 1.1045E-02 1.0800E-05 5.2911E-04 1.25E+00 2 8 180 4.00 0.25 6.49 0.01 0.31 736.40 0.360 0.022 0.584 0.001 0.028
Trackhoes DIESEL 77 46.5 6.8123E-03 4.1888E-04 1.1045E-02 1.0800E-05 5.2911E-04 1.25E+00 2 8 180 3.90 0.24 6.33 0.01 0.30 717.76 0.351 0.022 0.569 0.001 0.027
Concrete Trucks DIESEL 250 41 2.0283E-03 3.0865E-04 9.9429E-03 1.0800E-05 2.4251E-04 1.25E+00 2 8 180 3.33 0.51 16.31 0.02 0.40 2054.75 0.299 0.046 1.468 0.002 0.036

17.09 1.35 38.61 0.04 1.47 4585.19 1.54 0.12 3.48 0.00 0.13

Phase 3 :  Widening Off-site Roads
Dozers DIESEL 356 59 2.0283E-03 3.0865E-04 9.9429E-03 1.0800E-05 2.4251E-04 1.25E+00 2 8 180 6.82 1.04 33.41 0.04 0.81 4210.52 0.613 0.093 3.007 0.003 0.073
Front-end Loader DIESEL 77 46.5 6.8123E-03 4.1888E-04 1.1045E-02 1.0800E-05 5.2911E-04 1.25E+00 1 8 180 1.95 0.12 3.16 0.00 0.15 358.88 0.176 0.011 0.285 0.000 0.014
Scrapers DIESEL 267 66 2.0283E-03 3.0865E-04 9.9429E-03 1.0800E-05 2.4251E-04 1.25E+00 4 8 180 11.43 1.74 56.02 0.06 1.37 7058.77 1.028 0.157 5.042 0.005 0.123
Tractor DIESEL 77 46.5 6.8123E-03 4.1888E-04 1.1045E-02 1.0800E-05 5.2911E-04 1.25E+00 1 8 180 1.95 0.12 3.16 0.00 0.15 358.88 0.176 0.011 0.285 0.000 0.014
Backhoe DIESEL 79 46.5 6.8123E-03 4.1888E-04 1.1045E-02 1.0800E-05 5.2911E-04 1.25E+00 2 8 180 4.00 0.25 6.49 0.01 0.31 736.40 0.360 0.022 0.584 0.001 0.028
Pavers DIESEL 91 59 6.8123E-03 4.1888E-04 1.1045E-02 1.0800E-05 5.2911E-04 1.25E+00 2 8 180 5.85 0.36 9.49 0.01 0.45 1076.29 0.527 0.032 0.854 0.001 0.041
Dump Trucks DIESEL 489 41 2.0283E-03 3.0865E-04 9.9429E-03 1.0800E-05 2.4251E-04 1.25E+00 4 8 180 13.01 1.98 63.79 0.07 1.56 8038.16 1.171 0.178 5.741 0.006 0.140
Water Trucks DIESEL 250 41 2.0283E-03 3.0865E-04 9.9429E-03 1.0800E-05 2.4251E-04 1.25E+00 2 8 180 3.33 0.51 16.31 0.02 0.40 2054.75 0.299 0.046 1.468 0.002 0.036
Concrete Mixers DIESEL 489 41 2.0283E-03 3.0865E-04 9.9429E-03 1.0800E-05 2.4251E-04 1.25E+00 2 8 180 6.51 0.99 31.90 0.03 0.78 4019.08 0.586 0.089 2.871 0.003 0.070
Jackhammers DIESEL 22 74 6.3053E-03 5.2911E-04 1.0759E-02 1.0800E-05 7.7162E-04 1.25E+00 8 8 180 6.57 0.55 11.21 0.01 0.80 1305.41 0.591 0.050 1.009 0.001 0.072

61.42 7.65 234.94 0.25 6.79 29217.14 5.53 0.69 21.14 0.02 0.61

HOUSE CONSTRUCTION

HP Load Emission Factors (lb/bhp-hr) No of Hrs Per Days in
Factor CO VOC NOX SOX PM10 CO2 Equip Day Service

Cranes DIESEL 194 43 2.0283E-03 3.0865E-04 1.0097E-02 1.0800E-05 2.4251E-04 1.25E+00 1 8 500 1.35 0.21 6.74 0.01 0.16 836.13 0.34 0.05 1.68 0.00 0.04
Generator Sets DIESEL 22 74 6.3053E-03 5.2911E-04 1.0759E-02 1.0800E-05 7.7162E-04 1.25E+00 2 8 500 1.64 0.14 2.80 0.00 0.20 326.35 0.41 0.03 0.70 0.00 0.05
Forklifts DIESEL 93 47.5 6.8123E-03 4.1888E-04 1.1045E-02 1.0800E-05 5.2911E-04 1.25E+00 4 8 500 9.63 0.59 15.61 0.02 0.75 1771.09 2.41 0.15 3.90 0.00 0.19

12.63 0.94 25.15 0.03 1.11 2933.58 3.16 0.23 6.29 0.01 0.28

COMMERCIAL BUILDINGS CONSTRUCTION
Phase 
Equipment - Fuel HP Load Emission Factors (lb/bhp-hr) No of Hrs Per Days in

Factor CO VOC NOX SOX PM10 CO2 Equip Day Service
Cranes DIESEL 194 43 2.0283E-03 3.0865E-04 1.0097E-02 1.0800E-05 2.4251E-04 1.25E+00 2 8 250 2.71 0.41 13.48 0.01 0.32 1672.26 0.34 0.05 1.68 0.00 0.04
Generator Sets DIESEL 22 74 6.3053E-03 5.2911E-04 1.0759E-02 1.0800E-05 7.7162E-04 1.25E+00 2 8 250 1.64 0.14 2.80 0.00 0.20 326.35 0.21 0.02 0.35 0.00 0.03
Forklifts DIESEL 93 47.5 6.8123E-03 4.1888E-04 1.1045E-02 1.0800E-05 5.2911E-04 1.25E+00 4 8 250 9.63 0.59 15.61 0.02 0.75 1771.09 1.20 0.07 1.95 0.00 0.09

13.98 1.14 31.89 0.03 1.27 3769.71 1.75 0.14 3.99 0.00 0.16
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Table A-2
Construction Truck Emissions

Campus Park Project

VOCs PM10 Emissions, lbs/day 
No. of 

Trucks Speed VMT CO NOX

Running 
Exhaust SOx Tire Wear CO2

Per 

Constructi

on Phase (mph)

(mi/vehicl

e-day)

Running 
Exhaust 
(g/mi)

Running 
Exhaust 
(g/mi) (g/mi)

Running 
Exhaust 
(g/mi) (g/mi)

Running 
Exhaust 
(g/mi) CO NOx VOCs SOx PM10

All Heavy-duty truck 25 27 36 5.726 15.962 1.176 0.019 0.641 0.036 0.028 1992.661 11.36 31.67 2.33 0.04 1.40

Construction Phase Vehicle Class

Running 
Exhaust 
(g/mi)

Brake 
Wear 
(g/mi)
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Table A-3
Construction Worker Commute Emissions

Campus Park Project

Construction Worker Estimates and Emission Calculations

VOCs PM10 Emissions, lbs/day Emissions, total tons
No. of 

Workers Speed VMT

Running 
Exhaust Tire Wear

Per 

Constructi

on Phase (mph)

(mi/vehicl

e-day)

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a (g/mi)

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Start-Up 
(g/start)a (g/mi)

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a CO NOx VOCs SOx PM10 CO2 CO2

Site Preparation and Grading

Light-duty truck, catalyst 80 33 36 3.344 11.04 0.358 0.514 0.121 0.827 0.235 0.029 0.054 0.06 0.004 0.002 0.013 0.016 0.008 0.013 397.826 194.666
25.13 2.45 1.66 0.03 0.22 2594.60 1673.52

Assume startup after 8 hours

Assume 45 minutes run time 

total

2010 Emission Factors from 

EMFAC2007

Running 
Evaporati
ve (g/mi)

Diurnal 
Evaporati
ve (g/hr)

SOx CO2
Running 
Exhaust 

(g/mi)

Brake 
Wear 
(g/mi)

Resting 
Loss 
(g/hr)Construction Phase Vehicle Class

CO NOX

Start-Up 
(g/start)a

Hot-Soak 
(g/trip)
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Table A-4
Architectural Coatings Emissions

Campus Park Project
Calculation Methodology - Table A11-13-D, SCAQMD CEQA Handbook

Assumptions

2000 square feet per residence
2.7 square feet of surface area to be coated per square foot of floor space

Residences Square Feet

Square 
Feet - 
Coated 
Surface 
Area

Emission 
Factor for 
ROC, 
lbs/1000 
square 
feet Total Emissions, tonsDaily Emissions, lbs/day

1076 2000 5810400 4.62 13.42 43.02

Assuming Electrostatic sprayguns, brush

Assumptions

2.0 square feet of surface area to be coated per square foot of floor space

Square Feet - 
Coated 
Surface Area

Emission 
Factor for 
ROC, 
lbs/1000 
square 
feet Total Emissions, tonsDaily Emissions, lbs/day

300000 4.62 0.69 26.65

Assuming Electrostatic sprayguns, brush
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Table A-5
Construction Health Risk Calculations

Campus Park Project
Phase Total Dayslbs total grams/secondImpact Risk Maximum Impacts in ug/m3 at MEI (based on 1 gram/second emission rate)

ug/m3 All SourcesSource 1 Source 2 Source 3 Source 4 Source 5
1 180 2990.76 0.043017 1.46E-01 3.09E-07 16.99259 1.50003 2.02548 2.14849 3.91872 7.39987
2 180 263.94 0.003796 1.29E-02 2.73E-08
3 180 1221.37 0.017567 5.97E-02 1.26E-07

House 500 555.39 0.007988 2.71E-02 1.59E-07
Commercial 250 318.16 0.004576 1.56E-02 4.57E-08

Risk, Phases 1-3 4.62E-07
Risk, Phases 4 and 5 2.05E-07

Total Risk 6.67E-07
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Table A-6
Project-Related Traffic Emissions

Campus Park Project

External Trips Emissions, lbs/day 

Number of Daily Trips Speed VMT

(mph)
(mi/vehicl

e-day)

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Hot-Soak 
(g/trip)

Resting 
Loss 
(g/hr)

Running 
Evaporati
ve (g/mi)

Diurnal 
Evaporati
ve (g/hr)

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Tire Wear 
(g/mi)

Brake 
Wear 
(g/mi) CO NOx VOCs SOx PM10 CO NOx VOCs SOx PM10

Light-duty auto 10888 33 17.1 1.854 7.726 0.183 0.367 0.052 0.641 0.2 0.023 0.028 0.049 0.003 0.002 0.011 0.016 0.008 0.013 946.47 83.93 72.55 1.2794 13.52 172.73 15.32 13.24 0.2335 2.4672
Light-duty truck 3071 33 17.1 2.071 7.669 0.202 0.352 0.053 0.529 0.212 0.026 0.04 0.048 0.004 0.002 0.013 0.017 0.008 0.013 291.69 25.77 20.52 0.4766 4.05 53.23 4.70 3.75 0.0870 0.7394

13959
Totals 1238.16 109.69 93.07 1.76 17.57 225.96 20.02 16.98 0.32 3.21

Assuming 2015 Emission Factors, EMFAC2007, startup after 8 hours

Emissions, lbs/day Emissions, tons/year

Number of Daily Trips Speed VMT

(mph)
(mi/vehicl

e-day)

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Hot-Soak 
(g/trip)

Resting 
Loss 
(g/hr)

Running 
Evaporati
ve (g/mi)

Diurnal 
Evaporati
ve (g/hr)

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Tire Wear 
(g/mi)

Brake 
Wear 
(g/mi) CO NOx VOCs SOx PM10 CO NOx VOCs SOx PM10

Light-duty auto 10888 33 17.1 0.818 2.878 0.089 0.098 0.027 0.231 0.058 0.007 0.011 0.013 0.003 0.002 0.01 0.015 0.008 0.013 404.85 38.88 27.02 1.2794 13.08 73.88 7.10 4.93 0.2335 2.3879
Light-duty truck 3071 33 17.1 0.552 1.571 0.039 0.044 0.006 0.073 0.058 0.009 0.012 0.012 0.004 0.002 0.012 0.017 0.008 0.013 74.54 4.81 4.26 0.4766 3.94 13.60 0.88 0.78 0.0870 0.7183

13959
Totals 479.39 43.70 31.28 1.76 17.02 87.49 7.97 5.71 0.32 3.11

Assuming 2040 Emission Factors, EMFAC2007, startup after 8 hours

Internal Trips

Number of Daily Trips Speed VMT

(mph)
(mi/vehicl

e-day)

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Hot-Soak 
(g/trip)

Resting 
Loss 
(g/hr)

Running 
Evaporati
ve (g/mi)

Diurnal 
Evaporati
ve (g/hr)

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Tire Wear 
(g/mi)

Brake 
Wear 
(g/mi) CO NOx VOCs SOx PM10 CO NOx VOCs SOx PM10

Light-duty auto 4666 33 0.5 1.854 7.726 0.183 0.367 0.052 0.641 0.2 0.023 0.028 0.049 0.003 0.002 0.011 0.016 0.008 0.013 89.01 4.72 22.21 0.0360 0.33 16.24 0.86 4.05 0.0066 0.0601
Light-duty truck 1316 33 0.5 2.071 7.669 0.202 0.352 0.053 0.529 0.212 0.026 0.04 0.048 0.004 0.002 0.013 0.017 0.008 0.013 25.26 1.31 6.24 0.0116 0.10 4.61 0.24 1.14 0.0021 0.0180

5982
Totals 114.27 6.03 28.45 0.05 0.43 20.85 1.10 5.19 0.01 0.08

Assuming 2015 Emission Factors, EMFAC2007, startup after 1 hour

Number of Daily Trips Speed VMT

(mph)
(mi/vehicl

e-day)

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Hot-Soak 
(g/trip)

Resting 
Loss 
(g/hr)

Running 
Evaporati
ve (g/mi)

Diurnal 
Evaporati
ve (g/hr)

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Running 
Exhaust 

(g/mi)
Start-Up 
(g/start)a

Tire Wear 
(g/mi)

Brake 
Wear 
(g/mi) CO NOx VOCs SOx PM10 CO NOx VOCs SOx PM10

Light-duty auto 4666 33 0.5 0.818 2.878 0.089 0.098 0.027 0.231 0.058 0.007 0.011 0.013 0.003 0.002 0.01 0.015 0.008 0.013 33.81 1.47 6.97 0.0360 0.31 6.17 0.27 1.27 0.0066 0.0573
Light-duty truck 1316 33 0.5 0.552 1.571 0.039 0.044 0.006 0.073 0.058 0.009 0.012 0.012 0.004 0.002 0.012 0.017 0.008 0.013 5.36 0.18 1.54 0.0116 0.10 0.98 0.03 0.28 0.0021 0.0177

5982
Totals 39.17 1.65 8.51 0.05 0.41 7.15 0.30 1.55 0.01 0.07

Assuming 2040 Emission Factors, EMFAC2007, startup after 1 hour

Total GHG Emissions
Total CO2 Eq, metric tons

Road Dust
Road Dust PM10
Emission Factor, lb/VMT K SL W C P

9.68635E-05 0.016 0.0285 2.077 0.00047 40
lbs/day tons/year

External Trips 23.12 4.22
Internal Trips 0.29 0.05

Vehicle Weights Weight Fraction
LDA 2 0.467 0.934
LDT1 2.35 0.086 0.2021

2.077

PM10VOCs

VOCs

VOCs

VOCs

PM10

PM10

PM10

SOX

SOX

Vehicle Class

CO NOX

SOX

SOX

Vehicle Class

CO NOX

Vehicle Class

CO NOX

Vehicle Class

CO NOX

Emissions, lbs/day 

Emissions, lbs/day 

Emissions, lbs/day 

Emissions, tons/year

Emissions, tons/year

Emissions, tons/year

Emissions, lbs/day Emissions, tons/year
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Table A-7
Project-Related Diesel Particulate Emissions

Campus Park Project
PM10 Emissions, lbs/day 

Number of Daily Trips Speed VMT

Attributable to 

Residential/Commercial (mph)

(mi/vehicle-

day) PM10
Light-duty auto, diesel 22 33 1.6 0.011 0.00086

Light-duty truck,diesel 16 33 1.6 0.013 0.00071

38
Total 0.00157

PM10 Emissions, lbs/day 
Number of Daily Trips Speed VMT

Attributable to Internal 

Trips (mph)

(mi/vehicle-

day) PM10
Light-duty auto, diesel 9 33 0.43 0.026 0.00023

Light-duty truck,diesel 7 33 0.43 0.026 0.00016

16
Total 0.00040

Running 
Exhaust 

(g/mi)Vehicle Class

Vehicle Class

Running 
Exhaust 

(g/mi)
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ISCST3 Output Files were submitted and reviewed by the County and are available upon 
request. 
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HARP Outputs – Operational Risk Assessment 
 
This file: c:\HARPExpress\PerrisBusiness\Rep01_Can_70yr_Avg_AllRec_AllSrc_AllCh_ByRec_Site.txt 
 
Created by HARP Version 1.0  Build 23.02.21 
Uses ISC Version 99155 
Uses BPIP Version 95086 
Creation date: 5/16/2008 5:04:43 PM 
 
 
EXCEPTION REPORT 
   (there have been no changes or exceptions) 
 
INPUT FILES: 
   Source-Receptor file: c:\HARPExpress\CAMPPK.mta 
   Averaging period adjustment factors file: not applicable 
   Emission rates file: none 
   Site parameters file: c:\HARPExpress\demo.sit 
 
 
Screening mode is OFF 
 
Exposure duration: 70 year (adult resident) 
Analysis method:   Average Point Estimate 
Health effect:     Cancer Risk 
Receptor(s):       All 
Sources(s):        All 
Chemicals(s):      All 
 
SITE PARAMETERS 
 
DEPOSITION 
 
   Deposition rate (m/s)             0.05 
 
DRINKING WATER 
 
   Water surface area (m^2)          1001 
   Water volume (L)                  10000000 
   Volume changes per year           1 
   Fraction of drinking water         
     from contaminated source        1 
 
FISH 
 
   Water surface area (m^2)          1000 
   Water volume (L)                  10000000 
   Volume changes per year           1 
   Fraction of ingested fish   
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     from contaminated source        1 
 
PASTURE 
 
   ANIMALS' WATER     
   Water surface area (m^2)          1000 
   Water volume (L)                  10000000 
   Volume changes per year           1 
   Fraction of beef cows' water   
     from pasture source             1 
   Fraction of dairy cows' water 
     from pasture source             1 
 
   ANIMALS' FEED 
   Fraction of cows' feed  
     from grazing                    1 
 
   HUMAN INGESTION 
   Fraction of ingested beef   
     from contaminated source        1 
   Fraction of ingested dairy   
     from contaminated source        1 
 
HOME GROWN PRODUCE 
 
   HUMAN INGESTION 
   Fraction of ingested leafy vegetable   
     from home grown source          0.15 
   Fraction of ingested exposed vegetable   
     from home grown source          0.15 
   Fraction of ingested protected vegetable   
     from home grown source          0.15 
   Fraction of ingested root vegetable   
     from home grown source          0.15 
 
PIGS, CHICKENS AND EGGS 
 
   HUMAN INGESTION 
   Fraction of ingested pig   
     from home grown source          1 
   Fraction of ingested chicken   
     from home grown source          1 
   Fraction of ingested egg   
     from home grown source          1 
 
   ANIMALS' FEED 
   Fraction of pigs' feed  
     from home grown crop            0.1 
   Fraction of chickens' feed   
     from home grown crop            0.05 
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   SOIL INGESTION 
   Fraction of pigs' feed  
     eaten off the ground            0.1 
   Fraction of chickens' feed   
     eaten off the ground            0.05 
 
   PIG FEED COMPOSITION 
   Fraction of feed that is   
     exposed vegetable               0.25 
   Fraction of feed that is   
     leafy vegetable                 0.25 
   Fraction of feed that is   
     protected vegetable             0.25 
   Fraction of feed that is   
     root vegetable                  0.25 
 
   CHICKEN FEED COMPOSITION 
   Fraction of feed that is   
     exposed vegetable               0.25 
   Fraction of feed that is   
     leafy vegetable                 0.25 
   Fraction of feed that is   
     protected vegetable             0.25 
   Fraction of feed that is   
     root vegetable                  0.25 
 
DERMAL ABSORPTION 
 
*** Pathway enabled *** 
 
SOIL INGESTION 
 
*** Pathway enabled *** 
 
MOTHER'S MILK 
 
*** Pathway enabled *** 
 
 
 
CHEMICAL CROSS-REFERENCE TABLE AND BACKGROUND CONCENTRATIONS 
CHEM  CAS        ABBREVIATION    POLLUTANT NAME                                                                    BACKGROUND (ug/m^3) 
0001  9901       DieselExhPM     Diesel engine exhaust, particulate matter                                         0.000E+00 
 
EMISSIONS DATA SOURCE:  
CHEMICALS ADDED OR DELETED: none 
 
EMISSIONS FOR FACILITY FAC=FAC1   CO=*   DEV=PR1   PRO=STK1   STK=1   NAME=Facility 1  EMS (lbs/yr) 
SOURCE MULTIPLIER=1 
CAS             ABBREV                MULTIPLIER     BG (ug/m^3)   AVRG (lbs/yr)    MAX (lbs/hr)   
9901            DieselExhPM                    1               0         0.00906       0.0000159   
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EMISSIONS FOR FACILITY FAC=FAC1   CO=*   DEV=PR2   PRO=STK2   STK=1   NAME=Facility 1  EMS (lbs/yr) 
SOURCE MULTIPLIER=1 
CAS             ABBREV                MULTIPLIER     BG (ug/m^3)   AVRG (lbs/yr)    MAX (lbs/hr)   
9901            DieselExhPM                    1               0         0.00906       0.0000159   
 
EMISSIONS FOR FACILITY FAC=FAC1   CO=*   DEV=PR3   PRO=STK3   STK=1   NAME=Facility 1  EMS (lbs/yr) 
SOURCE MULTIPLIER=1 
CAS             ABBREV                MULTIPLIER     BG (ug/m^3)   AVRG (lbs/yr)    MAX (lbs/hr)   
9901            DieselExhPM                    1               0         0.00906       0.0000159   
 
EMISSIONS FOR FACILITY FAC=FAC1   CO=*   DEV=PR4   PRO=STK4   STK=1   NAME=Facility 1  EMS (lbs/yr) 
SOURCE MULTIPLIER=1 
CAS             ABBREV                MULTIPLIER     BG (ug/m^3)   AVRG (lbs/yr)    MAX (lbs/hr)   
9901            DieselExhPM                    1               0         0.00906       0.0000159   
 
EMISSIONS FOR FACILITY FAC=FAC1   CO=*   DEV=PR5   PRO=STK5   STK=1   NAME=Facility 1  EMS (lbs/yr) 
SOURCE MULTIPLIER=1 
CAS             ABBREV                MULTIPLIER     BG (ug/m^3)   AVRG (lbs/yr)    MAX (lbs/hr)   
9901            DieselExhPM                    1               0         0.00906       0.0000159   
 
EMISSIONS FOR FACILITY FAC=FAC1   CO=*   DEV=pr6   PRO=STK6   STK=1   NAME=Facility 1  EMS (lbs/yr) 
SOURCE MULTIPLIER=1 
CAS             ABBREV                MULTIPLIER     BG (ug/m^3)   AVRG (lbs/yr)    MAX (lbs/hr)   
9901            DieselExhPM                    1               0         0.00906       0.0000159   
 
EMISSIONS FOR FACILITY FAC=FAC1   CO=*   DEV=PR7   PRO=STK7   STK=1   NAME=Facility 1  EMS (lbs/yr) 
SOURCE MULTIPLIER=1 
CAS             ABBREV                MULTIPLIER     BG (ug/m^3)   AVRG (lbs/yr)    MAX (lbs/hr)   
9901            DieselExhPM                    1               0         0.00906       0.0000159   
 
EMISSIONS FOR FACILITY FAC=FAC1   CO=*   DEV=PR8   PRO=STK8   STK=1   NAME=Facility 1  EMS (lbs/yr) 
SOURCE MULTIPLIER=1 
CAS             ABBREV                MULTIPLIER     BG (ug/m^3)   AVRG (lbs/yr)    MAX (lbs/hr)   
9901            DieselExhPM                    1               0         0.00906       0.0000159   
 
EMISSIONS FOR FACILITY FAC=FAC1   CO=*   DEV=PR9   PRO=STK9   STK=1   NAME=Facility 1  EMS (lbs/yr) 
SOURCE MULTIPLIER=1 
CAS             ABBREV                MULTIPLIER     BG (ug/m^3)   AVRG (lbs/yr)    MAX (lbs/hr)   
9901            DieselExhPM                    1               0         0.00906       0.0000159   
 
EMISSIONS FOR FACILITY FAC=FAC1   CO=*   DEV=PR10   PRO=STK10   STK=1   NAME=Facility 1  EMS (lbs/yr) 
SOURCE MULTIPLIER=1 
CAS             ABBREV                MULTIPLIER     BG (ug/m^3)   AVRG (lbs/yr)    MAX (lbs/hr)   
9901            DieselExhPM                    1               0         0.00906       0.0000159   
 
EMISSIONS FOR FACILITY FAC=FAC1   CO=*   DEV=PR11   PRO=STK11   STK=1   NAME=Facility 1  EMS (lbs/yr) 
SOURCE MULTIPLIER=1 
CAS             ABBREV                MULTIPLIER     BG (ug/m^3)   AVRG (lbs/yr)    MAX (lbs/hr)   
9901            DieselExhPM                    1               0         0.00906       0.0000159   
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EMISSIONS FOR FACILITY FAC=FAC1   CO=*   DEV=PR12   PRO=STK12   STK=1   NAME=Facility 1  EMS (lbs/yr) 
SOURCE MULTIPLIER=1 
CAS             ABBREV                MULTIPLIER     BG (ug/m^3)   AVRG (lbs/yr)    MAX (lbs/hr)   
9901            DieselExhPM                    1               0         0.00906       0.0000159   
 
EMISSIONS FOR FACILITY FAC=FAC1   CO=*   DEV=PR13   PRO=STK13   STK=1   NAME=Facility 1  EMS (lbs/yr) 
SOURCE MULTIPLIER=1 
CAS             ABBREV                MULTIPLIER     BG (ug/m^3)   AVRG (lbs/yr)    MAX (lbs/hr)   
9901            DieselExhPM                    1               0         0.00906       0.0000159   
 
EMISSIONS FOR FACILITY FAC=FAC1   CO=*   DEV=PR14   PRO=STK14   STK=1   NAME=Facility 1  EMS (lbs/yr) 
SOURCE MULTIPLIER=1 
CAS             ABBREV                MULTIPLIER     BG (ug/m^3)   AVRG (lbs/yr)    MAX (lbs/hr)   
9901            DieselExhPM                    1               0         0.00906       0.0000159   
 
CANCER RISK REPORT 
REC      INHAL     DERM     SOIL   MOTHER     FISH    WATER      VEG    DAIRY     BEEF    CHICK      PIG      EGG     MEAT     ORAL    
TOTAL 
0001  2.70E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
2.70E-10 
0002  4.93E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
4.93E-10 
0003  2.45E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
2.45E-09 
0004  1.97E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
1.97E-09 
0005  5.21E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
5.21E-09 
0006  8.04E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
8.04E-09 
0007  2.02E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
2.02E-08 
0008  1.07E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
1.07E-08 
0009  2.79E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
2.79E-09 
0010  5.95E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
5.95E-09 
0011  1.25E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
1.25E-09 
0012  1.10E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
1.10E-09 
0013  2.43E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
2.43E-09 
0014  2.41E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
2.41E-09 
0015  1.58E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
1.58E-09 
0016  1.60E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
1.60E-09 2.15E-09
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Executive Summary 
 
 

This report presents an assessment of potential global climate change impacts associated with the 

proposed Campus Park Specific Plan Project. The evaluation addresses the potential for 

greenhouse gas emissions during construction and after full buildout of the project. 

 

GHG emissions have been calculated for business as usual conditions and for conditions with 

implementation of GHG emission reduction measures proposed by the Project applicant.  A 

summary of the emission calculations is provided in Table ES-1.  As shown in Table ES-1, with 

implementation of GHG emission reduction measures, the project would meet the goals of AB 

32.  Because the Campus Park Project would reduce GHG emissions by more than 25% below 

business as usual, the project conforms with the goals of AB 32.  The Project would therefore not 

result in any direct impacts to the global climate, and cumulative impacts would be reduced to a 

level that is less than significant.   
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Table ES-1 

SUMMARY OF ESTIMATED OPERATIONAL GREENHOUSE GAS 
EMISSIONS 

Business as Usual 

Emission Source 
Annual Emissions 
(Metric tons/year) 

CO2 CH4 N2O 
Operational Emissions 

Electricity Use Emissions 3,677 0.028 0.015 
Natural Gas Use Emissions 1,416 0.016 0.003 
Water Consumption Emissions 715 0.005 0.003 
Vehicle Emissions 30,956 2 2 
Total 36,764 2.05 2.02 
Global Warming Potential Factor 1 21 310 
CO2 Equivalent Emissions 36,764 43 627 

TOTAL CO2 Equivalent Emissions 37,434 
With GHG Reduction Measures 

Electricity Use Emissions 2,647 0.020 0.011 
Natural Gas Use Emissions 1,133 0.13 0.0021 
Water Consumption Emissions 629 0.005 0.003 
Vehicle Emissionsa 19,812 1.3 1.3 
Total 24,221 1.4 1.3 
Global Warming Potential Factor 1 21 310 
CO2 Equivalent Emissions 24,221 29 403 

TOTAL CO2 Equivalent Emissions 24,653 
Percent Reduction from Business As 

Usual 34% 
aAccounting for reductions estimated through state vehicle emission reduction programs amounting to 28% reduction in GHG, 
and through mixed-use development goals and bicycle/pedestrian access, assumed to reduce vehicle emissions by an additional 
8% based on URBEMIS Model assumptions. 
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1.0 INTRODUCTION 
 

This report presents an assessment of potential global climate change impacts associated with the 

proposed Campus Park Specific Plan Project. The evaluation addresses the potential for 

greenhouse gas emissions during construction and after full buildout of the project. 

 

The Project proposes on-site construction of a mixed-use community.  The development would 

include a total of 1,076 single- and multi-family homes, commercial uses, and professional office 

uses, as well as parks, a Homeowner’s Association (HOA) recreational facility, a Town Center 

(with retail and support services), and designated open space and biological open space 

preserves.  The infrastructure necessary to support the development would include on- and off-

site roadways, sewer and water facilities, and storm drains, as well as support for non-vehicular 

modes of transportation via bikeways and pedestrian paths.   

 

The Proposed Project would include 521 single-family dwelling units and 555 multi-family 

dwelling units.  Single-family residential units would be located in the northern portion of the 

site, and multi-family housing would be located in the central southeastern areas, on either side 

of Horse Ranch Creek Road, as well as abutting SR 76.  Professional office buildings, an active 

sports complex, and a Town Center would be aligned (north to south) along the western edge of 

the northern portion of the Project site, bordered on the west by Horse Ranch Creek Road.  

Preserved coastal sage scrub habitat would abut most of the northern portion of the Proposed 

Project to the west, north, and east.  The southern portion of the Project would include mostly 

preserved riparian habitat.   

 

The Town Center would be constructed in the central portion of the Project site on the east side 

of Horse Ranch Creek Road.  A total building square footage of 61,200 would be allowed in the 

planning area.  The Town Center would include numerous structures, as well as a parking area.  

Community-serving uses in Campus Park would be concentrated in the Town Center core area, 

which would function as the social, commercial and activity center for the community.  The 

Town Center would include a variety of social, civic and commercial uses within the Proposed 
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Project, such as community-serving commercial retail shops and services, restaurants, offices, a 

post office, sheriff substation and library.  Structures would not exceed two stories. 

 

Four office professional lots are proposed for the development and would be located on the east 

side on Horse Ranch Creek Road on either side of Baltimore Oriole Road.  In addition to 

administrative and professional services, office uses could include financial and real estate 

services, medical offices, schools, civic uses, day care and eating establishments.  A total 

building square footage of approximately 157,000 would be allowed on these lots.  Office 

professional uses would not exceed two stories.   

   

 

The Proposed Project would include two wastewater management design options, only one of 

which would be implemented.  Under both options, sewage would be collected from the Project 

site via 10- and 15- inch diameter pipelines beneath roadways.  The sewage would flow to the 

southern portion of the site to a proposed sewer lift station to be located on the west side of Pala 

Mesa Drive east of the proposed trail staging area.  Sewage would then be carried off-site 

through an existing 12-inch diameter force main.   

 

Under Wastewater Management Option 1, all Project sewage would flow from the force main to 

infrastructure owned and operated by Rainbow Municipal Water District.  Under Wastewater 

Management Option 2, sewage from 850 Equivalent Dwelling Units (EDUs) would be sent to 

Rainbow Municipal Water District for Treatment, with the remainder to be treated at a new 

wastewater treatment plant (WTP) to be built by others and to be located within the service area 

of Valley Center Municipal Water District.  An inter-district agreement would be required 

between the two water districts.  Under Option 2, a storage pond adequate to contain 84 days of 

wet-weather storage (to store treated effluent during days when irrigation would result in runoff) 

would be constructed within the south-eastern portion of the Project site.  Reclaimed water 

pipelines would be constructed from the off-site WTP, within Horse Ranch Creek Road, and 

would cross a small portion of the western-most portion of the proposed abutting Meadowood 

Project in order to reach the containment basin. 
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Existing vegetation on site would be retained within dedicated biological open space preserves.  

Coastal sage scrub-covered slopes would be preserved in the north, northwestern and 

northeastern portions of the site, while riparian areas would be preserved along the southwestern 

boundary of the property.  Additional acreage (fuel management zones and interior landscaped 

slopes) would be designated as open space for HOA maintenance, otherwise known as common 

open space.  In addition, six neighborhood parks and an HOA recreation/community facility—

including a pool and a small picnic area/barbecue—would serve local residents.  An 8.6-acre 

active sports park would be located along Horse Ranch Creek Road.  The park would include 

two baseball fields—one overlapping with a soccer/multi-purpose field—a 

restroom/maintenance building and parking.   

 

A trail system consisting of community trails and nature trails would be provided throughout the 

Project site.  Community trails, to be constructed within the development footprint, would allow 

pedestrians to connect to the various open space and park areas on the Project site.  Nature trails 

would be provided in the northern area.  The trails would be eight feet wide with a soft surface 

and adjacent rail fence, where needed for safety.  The trails would extend around the perimeter of 

the northern area, connecting to the off-site Monserate Mountain trail to the north and east.  The 

Monserate Mountain hiking trail, located within the Fallbrook Conservancy Preserve, currently 

extends from the existing Pankey Road (north extension) through the undeveloped area north of 

the Project site to the east side of the Project site.  This trail would connect on either end to the 

community trail system.  The majority of trails would occur in already existing trails or dirt 

roads.  

 

Several new roadways would be constructed to provide access to the Project’s neighborhoods.  

Horse Ranch Creek Road would provide the primary entrance to the Project site and access to the 

majority of the development.  This road would extend north from SR 76, ultimately connecting 

with the existing northern portion of Pankey Road.  Secondary street access would be provided 

from the south via Pala Mesa Drive, which would extend northwest from Pankey Place, and 

ultimately connect to Old Highway 395 west of I-15 via an existing, currently unused bridge.  

Other roads would serve the residential areas.  All roads would have sidewalks (composed of 

either concrete or decomposed granite), landscape easements and lighting.  Some roads would 
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include on-street parking; additional off-street parking lots would be provided within the 

professional office, Town Center, multi-family residential and park areas.  

 

The Project would maintain a 200-foot vegetation management zone north and east of single-

family residences in the northern and central portions of the site for fuel management and fire 

protection.  A 125-foot-wide vegetation management zone would be maintained on the west side 

of single-family residences in the northern area and southeastern side of the single-family 

residences in the southern area.  Excluding portions abutting Meadowood (if approved), a 125-

foot-wide vegetation management zone also would be maintained along the southeastern side of 

PA MF-3, and along the eastern edge of PAs MF-2 and MF-4.  A 100- to 125-foot-wide 

vegetation management zone would be required for the balance of the Project site, including any 

lots bordering natural open space areas, flammable vegetation, and parks without an internal 

defensible zone.  Required 30-foot clearing along roadways would fall within proposed fuel 

modification zones.  A 10-foot clearance would occur along either side of on-site trails within 

open space.  

 

1.1 General Principles and Existing Conditions 
 

GCC refers to changes in average climatic conditions on Earth as a whole, including 

temperature, wind patterns, precipitation and storms.  Global temperatures are moderated by 

naturally occurring atmospheric gases, including water vapor, carbon dioxide (CO2), methane 

(CH4) and nitrous oxide (N2O), which are known as greenhouse gases (GHGs).  These gases 

allow solar radiation (sunlight) into the Earth’s atmosphere, but prevent radiative heat from 

escaping, thus warming the Earth’s atmosphere. Gases that trap heat in the atmosphere are often 

called greenhouse gases, analogous to a greenhouse.  GHGs are emitted by both natural 

processes and human activities.  The accumulation of GHGs in the atmosphere regulates the 

Earth’s temperature.  Without these natural GHGs, the Earth’s temperature would be about 61º 

Fahrenheit cooler (California Environmental Protection Agency 2006).  Emissions from human 

activities, such as electricity production and vehicle use, have elevated the concentration of these 

gases in the atmosphere. 
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GHGs have been at the center of a widely contested political, economic, and scientific debate 

surrounding GCC.  Although the conceptual existence of GCC is generally accepted, the extent 

to which GHGs contribute to it remains a source of debate.  The State of California has been at 

the forefront of developing solutions to address GCC.  GCC refers to any significant change in 

measures of climate, such as average temperature, precipitation, or wind patterns over a period of 

time.  GCC may result from natural factors, natural processes, and/or human activities that 

change the composition of the atmosphere and alter the surface and features of land. 

 

Global climate change attributable to anthropogenic (human) emissions of GHGs (mainly CO2, 

CH4 and N2O) is currently one of the most important and widely debated scientific, economic 

and political issues in the United States.  Historical records indicate that global climate changes 

have occurred in the past due to natural phenomena (such as during previous ice ages).  Some 

data indicate that the current global conditions differ from past climate changes in rate and 

magnitude.   

 

The United Nations Intergovernmental Panel (Panel) on Climate Change constructed several 

emission trajectories of GHGs needed to stabilize global temperatures and climate change 

impacts.  The Panel concluded that a stabilization of GHGs at 400 to 450 ppm CO2 equivalent 

concentration is required to keep global mean warming below 35.6º Fahrenheit (2º Celsius), 

which is assumed to be necessary to avoid dangerous climate change (Association of 

Environmental Professionals 2007). 

 

State law defines greenhouse gases as any of the following compounds:  carbon dioxide (CO2), 

methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and 

sulfur hexafluoride (SF6) (California Health and Safety Code Section 38505(g).)  CO2, followed 

by CH4 and N2O, are the most common GHGs that result from human activity. 
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1.2 Sources and Global Warming Potentials of GHG 
 

The State of California GHG Inventory performed by the California Air Resources Board 

(ARB), compiled statewide anthropogenic GHG emissions and sinks.  It includes estimates for 

CO2, CH4, N2O, SF6, HFCs, and PFCs.  The current inventory covers the years 1990 to 2004, and 

is summarized in Table 1.  Data sources used to calculate this GHG inventory include California 

and federal agencies, international organizations, and industry associations.  The calculation 

methodologies are consistent with guidance from the Intergovernmental Panel on Climate 

Change (IPCC).  The 1990 emissions level is the sum total of sources and sinks from all sectors 

and categories in the inventory.  The inventory is divided into seven broad sectors and categories 

in the inventory.  These sectors include:  Agriculture; Commercial; Electricity Generation; 

Forestry; Industrial; Residential; and Transportation. 

 

Table 1 
State of California GHG Emissions by Sector 

 

Sector Total 1990 
Emissions 

(MMTCO2e) 

Percent of 
Total 1990 
Emissions 

Total 2004 
Emissions 

(MMTCO2e) 

Percent of 
Total 2004 
Emissions 

Agriculture 23.4 5% 27.9 6% 
Commercial 14.4 3% 12.8 3% 
Electricity 
Generation 

110.6 26% 119.8 25% 

Forestry 
(excluding 

sinks) 

0.2 <1% 0.2 <1% 

Industrial 103.0 24% 96.2 20% 
Residential 29.7 7% 29.1 6% 

Transportation 150.7 35% 182.4 38% 
Forestry Sinks (6.7)  (4.7)  

 

 

When accounting for GHGs, all types of GHG emissions are expressed in terms of CO2 

equivalents (CO2e) and are typically quantified in metric tons (MT) or millions of metric tons 

(MMT).   
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GHGs have varying global warming potential (GWP).  The GWP is the potential of a gas or 

aerosol to trap heat in the atmosphere; it is the “cumulative radiative forcing effect of a gas over 

a specified time horizon resulting from the emission of a unit mass of gas relative to a reference 

gas” (USEPA 2006).  The reference gas for GWP is CO2; therefore, CO2 has a GWP of 1.  The 

other main greenhouse gases that have been attributed to human activity include CH4, which has 

a GWP of 21, and N2O, which has a GWP of 310.  Table 2 presents the GWP and atmospheric 

lifetimes of common GHGs. 

 

Table 2 

Global Warming Potentials and Atmospheric Lifetimes of GHGs 

GHG Formula 100-Year Global 
Warming Potential 

Atmospheric 
Lifetime (Years) 

Carbon Dioxide CO2 1 Variable 
Methane CH4 21 12 ± 3 

Nitrous Oxide N2O 310 120 
Sulfur Hexafluoride SF6 23,900 3,200 

 

 

Human-caused sources of CO2 include combustion of fossil fuels (coal, oil, natural gas, gasoline 

and wood).  Data from ice cores indicate that CO2 concentrations remained steady prior to the 

current period for approximately 10,000 years.  Concentrations of CO2 have increased in the 

atmosphere since the industrial revolution. 

 

CH4 is the main component of natural gas and also arises naturally from anaerobic decay of 

organic matter.  Human-caused sources of natural gas include landfills, fermentation of manure 

and cattle farming.  Human-caused sources of N2O include combustion of fossil fuels and 

industrial processes such as nylon production and production of nitric acid. 

 

Other GHGs are present in trace amounts in the atmosphere and are generated from various 

industrial or other uses.   

 

In addition to the State of California GHG Inventory, a more specific regional GHG inventory 

was prepared by the University of San Diego School of Law Energy Policy Initiative Center 
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(University of San Diego 2008).  This San Diego County Greenhouse Gas Inventory 

(SDCGHGI) is a detailed inventory that takes into account the unique characteristics of the 

region in calculating emissions.  The SDCGHGI calculated GHG emissions for 1990, 2006, and 

projected 2020 emissions.  Based on this inventory and the emission projections for the region, 

the study found that emissions of GHGs must be reduced by 33 percent below business as usual 

in order for San Diego County to achieve 1990 emission levels by the year 2020.  “Business as 

usual”, or forecasted emissions, is defined as the emissions that would occur in the absence of 

AB 32’s mandated reductions.  Construction of buildings using Title 24 building standards or the 

County’s 2006 building code would create “business as usual” emissions. 

 

Areas where feasible reductions can occur and the strategies for achieving those reductions are 

outlined in the SDCGHGI.  A summary of the various sectors that contribute GHG emissions in 

San Diego County for the year 2006 is provided in Table 3.  Total GHGs in San Diego County 

are estimated at 34 MMTCO2e. 

 

Table 3 
San Diego County 2006 GHG Emissions by Category 

 
Sector Total Emissions 

(MMTCO2e) 
Percent of Total 

Emissions 
On-Road Transportation 16 46% 

Electricity 9 25% 
Natural Gas Consumption 3 9% 

Civil Aviation 1.7 5% 
Industrial Processes & 

Products 
1.6 5% 

Other Fuels/Other 1.1 4% 
Off-Road Equipment & 

Vehicles 
1.3 4% 

Waste 0.7 2% 
Agriculture/Forestry/Land 

Use 
0.7 2% 

Rail 0.3 1% 
Water-Born Navigation 0.13 0.4% 
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The sources of GHG emissions, GWP, and atmospheric lifetime of GHGs are all important 

variables to be considered in the process of calculating CO2e for discretionary land use projects 

that require a climate change analysis. 

 

 

1.3 Regulatory Framework 
 
All levels of government have some responsibility for the protection of air quality, and each level 

(Federal, State, and regional/local) has specific responsibilities relating to air quality regulation.  

GHG emissions and the regulation of GHGs is a relatively new component of air quality. 

 

1.3.1 National and International Efforts 

 
International and Federal legislation have been enacted to deal with GCC issues.  In 1988, the 

United Nations and the World Meteorological Organization established the IPCC to assess the 

scientific, technical, and socioeconomic information relevant to understanding the scientific basis 

for human-induced climate change, its potential impacts, and options for adaptation and 

mitigation.  The most recent reports of the IPCC have emphasized the scientific consensus that 

real and measurable changes to the climate are occurring, that they are caused by human activity, 

and that significant adverse impacts on the environment, the economy, and human health and 

welfare are unavoidable. 

 
In October 1993, President Clinton announced his Climate Change Action Plan (CCAP), which 

had a goal of returning GHG emissions to 1990 levels by the year 2000.  This was to be 

accomplished through 50 initiatives that relied on innovative voluntary partnerships between the 

private sector and government aimed at producing cost-effective reductions in GHG emissions.  

On March 21, 1994, the United States joined a number of countries around the world in signing 

the United Nations Framework Convention on Climate Change (UNFCCC).  Under the 

Convention, governments agreed to gather and share information on GHG emissions, national 

policies, and best practices; launch national strategies for addressing GHG emissions and 

adapting to expected impacts, including the provision of financial and technological support to 

developing countries; and cooperate in preparing for adaptation to the impacts of GCC.  
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Recently, the United States Supreme Court declared in the court case of Massachusetts et al. vs. 

the Environmental Protection Agency et al., 549 C.S. 497 (2007) that the EPA does have the 

ability to regulate GHG emissions.  In addition to the national and international efforts described 

above, many local jurisdictions have adopted climate change policies and programs. 

 

1.3.2 State Regulations and Standards 

 
The following subsections describe regulations and standards that have been adopted by the State 

of California to address GCC issues. 

 
Assembly Bill 32, the California Global Warming Solutions Act of 2006.  In September 2006, 

Governor Schwartzenegger signed California AB 32, the global warming bill, into law.  AB 32 

directs the ARB to do the following: 

 

• Make publicly available a list of discrete early action GHG emission reduction measures 

that can be implemented prior to the adoption of the statewide GHG limit and the 

measures required to achieve compliance with the statewide limit. 

• Make publicly available a GHG inventory for the year 1990 and determine target levels 

for 2020. 

• On or before January 1, 2010, adopt regulations to implement the early action GHG 

emission reduction measures. 

• On or before January 1, 2011, adopt quantifiable, verifiable, and enforceable emission 

reduction measures by regulation that will achieve the statewide GHG emissions limit by 

2020, to become operative on January 1, 2012, at the latest.  The emission reduction 

measures may include direct emission reduction measures, alternative compliance 

mechanisms, and potential monetary and non-monetary incentives that reduce GHG 

emissions from any sources or categories of sources that ARB finds necessary to achieve 

the statewide GHG emissions limit. 

• Monitor compliance with and enforce any emission reduction measure adopted pursuant 

to AB 32. 
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AB 32 required that by January 1, 2008, ARB determine what the statewide GHG emissions 

level was in 1990, and approve a statewide GHG emissions limit that is equivalent to that level, 

to be achieved by 2020.  While the level of 1990 GHG emissions has not yet been officially 

approved, the ARB has estimated that the 1990 GHG emissions level was 427 MMT net CO2e 

(ARB 2007b). In 2004, the emissions were estimated at 480 MMT net CO2e (ARB 2007b).  The 

ARB estimates that a reduction of 173 MMT net CO2e emissions below business-as-usual would 

be required by 2020 to meet the 1990 levels (ARB 2007b).  This amounts to a 15 percent 

reduction from today’s levels, and a 30 percent reduction from projected business-as-usual levels 

in 2020 (ARB 2008). 

 
Senate Bill 97.  Senate Bill 97, enacted in 2007, amends the CEQA statute to clearly establish 

that GHG emissions and the effects of GHG emissions are appropriate subjects for CEQA 

analysis.  It directs OPR to develop draft CEQA guidelines “for the mitigation of greenhouse gas 

emissions or the effects of greenhouse gas emissions” by July 1, 2009 and directs the Resources 

Agency to certify and adopt the CEQA guidelines by January 1, 2010. 

 
Executive Order S-3-05.  Executive Order S-3-05, signed by Governor Schwartzenegger on 

June 1, 2005, calls for a reduction in GHG emissions to 1990 levels by 2020 and for an 80 

percent reduction in GHG emissions by 2050.  Executive Order S-3-05 also calls for the 

California EPA (CalEPA) to prepare biennial science reports on the potential impact of 

continued GCC on certain sectors of the California economy.  The first of these reports, “Our 

Changing Climate:  Assessing Risks to California”, and its supporting document “Scenarios of 

Climate Change in California:  An Overview” were published by the California Climate Change 

Center in 2006. 

 
 
California Code of Regulations Title 24.  Although not originally intended to reduce 

greenhouse gas emissions, California Code of Regulations Title 24 Part 6: California’s Energy 

Efficiency Standards for Residential and Nonresidential Buildings were first established in 1978 

in response to a legislative mandate to reduce California's energy consumption.  The standards 

are updated periodically to allow consideration and possible incorporation of new energy 

efficiency technologies and methods.  The latest amendments were made in October 2005. 
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Energy efficient buildings require less electricity, natural gas, and other fuels. Electricity 

production from fossil fuels and on-site fuel combustion (typically for water heating) results in 

greenhouse gas emissions.  Therefore, increased energy efficiency results in decreased 

greenhouse gas emissions.    

 

State Standards Addressing Vehicular Emissions.  California Assembly Bill 1493 (Pavley) 

enacted on July 22, 2002, required the ARB to develop and adopt regulations that reduce 

greenhouse gases emitted by passenger vehicles and light duty trucks. Regulations adopted by 

ARB will apply to 2009 and later model year vehicles.  ARB estimates that the regulation will 

reduce climate change emissions from light duty passenger vehicle fleet by an estimated 18% in 

2020 and by 27% in 2030 (AEP 2007).  Once implemented, emissions from new light-duty 

vehicles are expected to be reduced in San Diego County by 21 percent by 2020.  The federal 

Corporate Average Fuel Economy (CAFE) standard determines the fuel efficiency of certain 

vehicle classes in the United States.  In 2007, as part of the Energy and Security Act of 2007, 

CAFE standards were increased for new light-duty vehicles to 35 miles per gallon by 2020.  

Executive Order S-01-07 was enacted by the Governor on January 18, 2007.  Essentially, the 

order mandates the following:  1) that a statewide goal be established to reduce the carbon 

intensity of California's transportation fuels by at least 10 percent by 2020; and 2) that a Low 

Carbon Fuel Standard ("LCFS") for transportation fuels be established for California. It is 

assumed that the effects of the LCFS would be a 10% reduction in GHG emissions from fuel use 

by 2020. 

 

1.3.2 Local Regulations and Standards 

 
The County is working to develop a comprehensive strategy that will enhance the sustainability 

of County business operations and communities, building on the many energy efficient and 

environmentally sound practices already in place in County departments.  Additionally, the 

County is working on the General Plan Update.  The Update includes smart growth and land 

planning principles that will reduce Vehicle Miles Traveled (VMT) and thus result in a reduction 

in GHG emissions.  The General Plan Update will result in development of an implementation 

plan for GHG reduction measures which will include the following actions: 
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• Prepare a climate change action plan with a baseline inventory and emissions reduction 

targets for greenhouse gas emissions from all sources. 

• Develop regulations and procedures to encourage the design and construction of new 

buildings in accordance with “green building” programs. 

• Develop regulations that encourage the use of energy recovery, as well as photovoltaic 

and wind energy in appropriate areas. 

 
The County has also implemented a number of outreach programs such as the Green Building 

Program, lawn mower trade-in program, and reduction of solid waste by recycling to reduce air 

quality impacts as well as GHG emissions.   
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2.0 POTENTIAL CLIMATE CHANGE IMPACTS TO PROJECT SITE 
 
 
2.1 Existing Conditions 
 

The site is currently undeveloped and includes disturbed areas and native vegetation.  The site is 

currently used as pasture/grazing land for approximately 80 head of cattle.  Cattle themselves are 

a source of GHG emissions; however, it is not possible to quantify the emissions associated with 

the current site uses at this time due to uncertainty in the grazing uses.   

 

Natural vegetation and soils temporarily store carbon as part of the terrestrial carbon cycle.  

Carbon is assimilated into plants and animals as they grow and then dispersed back into the 

environment when the die.  There are two existing sources of carbon storage at the Project site: 

natural vegetation and soils.   It is difficult to assess net changes in carbon storage associated 

with the Campus Park Project.  The key issue is the balance between the loss of natural 

vegetation and future carbon storage associated with landscaping.  The situation is further 

complicated by changes in fire regime.  Carbon in natural vegetation is likely to be released into 

the atmosphere through wildfire every 20 to 150 years.  Carbon in landscaped areas will be 

protected from wildfire.  The balance between these factors will influence the long-term carbon 

budget on the site. 

 

The majority of carbon within the site is stored in the soil.  Soil carbon accumulates from inputs 

of plant and animal matter, roots, and other living components of the soil ecosystem (e.g., 

bacteria, worms, etc.).  Soil carbon is lost through biological respiration, erosion, and other forms 

of disturbance.  Overall, soil carbon moves more slowly through the carbon cycle, and it offers 

greater potential for long-term carbon storage.  Field observations suggest that urban soils can 

sequester relatively large amounts of carbon.  Observations from across the United States suggest 

that warmer and drier climates (such as southern California) may have slightly higher soil 

organic matter levels when compared to equivalent areas before development. 
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2.2 Typical Adverse Effects 
 
The Climate Scenarios Report (CCCC 2006), uses a range of emissions scenarios developed by 

the IPCC to project a series of potential warming ranges (i.e., temperature increases) that may 

occur in California during the 21st century.  Three warming ranges were identified:  Lower 

warming range (3.0 to 5.5 degrees Fahrenheit (ºF)); medium warming range (5.5 to 8.0 ºF); and 

higher warming range (8.0 to 10.5 ºF).  The Climate Scenarios report then presents an analysis of 

the future projected climate changes in California under each warming range scenario. 

 

According to the report, substantial temperature increases would result in a variety of impacts to 

the people, economy, and environment of California.  These impacts would result from a 

projected increase in extreme conditions, with the severity of the impacts depending upon actual 

future emissions of GHGs and associated warming.  These impacts are described below. 

 

Public Health.  Higher temperatures are expected to increase the frequency, duration, and 

intensity of conditions conducive to air pollution formation.  For example, days with weather 

conducive to O3 formation are projected to increase by 25 to 35 percent under the lower warming 

range and 75 to 85 percent under the medium warming range.  In addition, if global background 

O3 levels increase as is predicted in some scenarios, it may become impossible to meet local air 

quality standards.  An increase in wildfires could also occur, and the corresponding increase in 

the release of pollutants including PM2.5 could further compromise air quality.  The Climate 

Scenarios report indicates that large wildfires could become up to 55 percent more frequent of 

GHG emissions are not significantly reduced.   

 

Potential health effects from global climate change may arise from temperature increases, 

climate-sensitive diseases, extreme events, and air quality. There may be direct temperature 

effects through increases in average temperature leading to more extreme heat waves and less 

extreme cold spells. Those living in warmer climates are likely to experience more stress and 

heat-related problems (e.g., heat rash and heat stroke). In addition, climate sensitive diseases 

(such as malaria, dengue fever, yellow fever, and encephalitis) may increase, such as those 

spread by mosquitoes and other disease-carrying insects. 
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Water Resources.  A vast network of reservoirs and aqueducts capture and transport water 

throughout the State from northern California rivers and the Colorado River.  The current 

distribution system relies on Sierra Nevada mountain snowpack to supply water during the dry 

spring and summer months.  Rising temperatures, potentially compounded by decreases in 

precipitation, could severely reduce spring snowpack, increasing the risk of summer water 

shortages.  In addition, if temperatures continue to rise more precipitation would fall as rain 

instead of snow, further reducing the Sierra Nevada spring snowpack by as much as 70 to 90 

percent.  The State’s water resources are also at risk from rising sea levels.  An influx of 

seawater would degrade California’s estuaries, wetlands, and groundwater aquifers. 

 

Agriculture.  Increased GHG and associated increases in temperature are expected to cause 

widespread changes to the agricultural industry, reducing the quantity and quality of agricultural 

products statewide.  Significant reductions in available water supply to support agriculture would 

also impact production.  Crop growth and development will change as will the intensity and 

frequency of pests and diseases. 

 

Ecosystems/Habitats.  Continued global warming will likely shift the ranges of existing 

invasive plants and weeds, thus alternating competition patterns with native plants.  Range 

expansion is expected in many species while range contractions are less likely in rapidly 

evolving species with significant populations already established.  Continued global warming is 

also likely to increase the populations of and types of pests.  Continued global warming would 

also affect natural ecosystems and biological habitats throughout the State. 

 

Wildland Fires.  Global warming is expected to increase the risk of wildfire and alter the 

distribution and character of natural vegetation.  If temperatures rise into the medium warming 

range, the risk of large wildfires in California could increase by as much as 55 percent, which is 

almost twice the increase expected if temperatures stay in the lower warming range.  However, 

since wildfire risk is determined by a combination of factors including precipitation, winds, 

temperature, and landscape and vegetation conditions, future risks will not be uniform 

throughout the State.   
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Rising Sea Levels.  Rising sea levels, more intense coastal storms, and warmer water 

temperatures will increasing threaten the State’s coastal regions.  Under the high warming 

scenario, sea level is anticipated to rise 22 to 35 inches by 2100.  A sea level risk of this 

magnitude would inundate coastal areas with salt water, accelerate coastal erosion, threaten 

levees and inland water systems, and disrupt wetlands and natural habitats. 



 

Global Climate Change Evaluation 18    7/08/09 
Campus Park Specific Plan 
 

3.0 CLIMATE CHANGE SIGNIFICANCE CRITERIA 
 
 
The County of San Diego Department of Planning and Land Use (DPLU) has indicated that 

project sizes that are estimated to emit more than 900 metric tons of GHGs would be required to 

conduct a GHG analysis.  The 900 metric ton screening threshold for determining when a GHG 

analysis is required was chosen based on available guidance from CAPCOA’s CEQA and 

Climate Change: Evaluating and Addressing Greenhouse Gas Emissions from Projects Subject 

to the California Environmental Quality Act (CAPCOA 2008).  This White Paper references a 

900 metric ton guideline as a conservative threshold for requiring further analysis and mitigation.  

The GHG emissions from the Campus Park Project would be greater than 900 metric tons and 

would thus be above the screening threshold. 

 

Since GCC is a global phenomenon, no direct impact would be identified for an individual land 

development project.  The following criterion is considered to establish a significance threshold 

for GCC impacts: 

 

• The project will conflict with the goals and strategies of AB 32 to reduce GHGs to 1990 

levels by 2020. 

 

At this time, AB 32 includes the following goals for reduction of GHG emissions: 

 

2000 levels by 2010 (11% below business as usual) 

1990 levels by 2020 (25% below business as usual) 

80% below 1990 levels by 2050 

 

For purposes of this Global Climate Change Evaluation, a target of 25% below business as usual 

has been established.  

 

Projects that meet the criteria for conducting a climate change analysis are required to conduct a 

GHG inventory and disclose GHG emissions associated with project implementation and 

operation under “business as usual” conditions.  “Business as usual” is defined as the emissions 
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that would have occurred in the absence of reductions mandated under AB 32.  Based on the 

latest guidelines and baseline emission calculations, for energy efficiency, “business as usual” is 

considered to be the equivalent of as energy efficient as Title 24 requires as of 2006. 
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4.0 GREENHOUSE GAS INVENTORY 

 
GHG emissions associated with the Campus Park Specific Plan were estimated separately for 

four categories of emissions: (1) construction; (2) energy use, including electricity and natural 

gas usage; (3) water consumption; and (4) transportation. The analysis includes a baseline 

estimate assuming Title 24-compliant buildings, which is considered business as usual for the 

Project.  Emissions were estimated based on emission factors from the California Climate Action 

Registry General Reporting Protocol (CCAP 2008).  This inventory presents emissions based on 

“business as usual” assumptions. 

 

The complete emissions inventory is summarized below and included in the Appendix.   

 
4.1 Construction Greenhouse Gas Emissions 
 
Construction GHG emissions include emissions from heavy construction equipment, truck 

traffic, and worker trips.  Emissions were calculated based on emission factors from the 

OFFROAD2007 model for heavy construction equipment for the San Diego Air Basin (CARB 

2007), and from the EMFAC2007 model for on-road vehicles.  Total greenhouse gases 

associated with construction are estimated at 16,052 tons (14,562 metric tons) of CO2 total for 

the duration of construction.  Construction emissions would be temporary. 

 

4.2 Operational Greenhouse Gas Emissions 
 

Energy Use Emissions.  As discussed above, energy use generates GHG through emissions 

from power plants that generate electricity as well as emissions from natural gas usage at the 

facility itself. 

 

Business as usual electricity use was estimated based on construction of the Campus Park Project 

to meet the requirements of Title 24 as of 2006.  Emissions were calculated based on emission 

factors in the California Climate Action Registry General Reporting Protocol, Version 3.0 

(CCAR 2008).   
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Natural gas use was also estimated based on construction of the Campus Park Project to meet the 

requirements of Title 24 as of 2006.  Emissions were calculated based on emission factors in the 

California Climate Action Registry General Reporting Protocol, Version 3.0 (CCAR 2008).   

 

The project proposes to develop 1,076 residential dwelling units.  According to the California 

Energy Commission (2004), the average annual residential energy use rate is 5,914 kWh per 

residential unit.   

 

Natural gas use was estimated based on average gas consumption per square foot as reported by 

SCAQMD (SCAQMD 1993).  Natural gas consumption was multiplied by the CCAP emission 

factors for CO2 equivalents per therm. CO2 for household electricity and natural gas use were 

combined and converted to metric tons for reporting.  

 

Electricity usage rates from the commercial retail and office developments were projected based 

on estimated annual rates of 13.55 kWh per square foot for retail space, and 12.95 kilowatt hours 

(kWh) per square foot of office space and (SCAQMD 1999).  Emissions of GHG were then 

calculated using emission factors from the California Climate Action Registry General Reporting 

Protocol (CCAP 2007), which provide an estimate of pounds of emissions for a given amount of 

annual electricity usage.  Natural gas usage was estimated based on estimated annual natural gas 

consumption of 2.0 cubic feet of gas per square foot per month for office space and 2.9 cubic feet 

of gas per square foot per month of retail space (SCAQMD 1999). 

 

Water.  Water use and energy use are often closely linked.  The provision of potable water to 

commercial users consumes large amounts of energy associated with five stages: source and 

conveyance, treatment, distribution, end use, and wastewater treatment.  This inventory 

estimated that delivered water for the project will have an embodied energy of 3,519 kWh/acre 

foot or 0.0108 kWh/gallon (Wilkinson and Wolfe 2005).   

 

Water demand estimates were based on information on water requirements for the Campus Park 

Project.  GHG emissions were calculated based on an average consumption of 578,300 gallons 
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per day.  The embodied energy demand associated with this water use was converted to GHG 

emissions with the same electrical grid coefficients as the other purchased electricity. 

 

Transportation.  As discussed in Section 1.2, on-road vehicle emissions account for 46% of 

existing GHG emissions in San Diego County.  Several regulatory initiatives have been passed to 

reduce emissions from on-road vehicles, as discussed in Section 1.3.  These initiatives include 

improvements in the CAFE standard included in Title 49 of the Energy Independence and 

Security Act of 2007, AB 1493, and the Low Carbon Fuel Standard (LCFS).  The federal CAFE 

standard determines the fuel efficiency of certain vehicle classes in the United States, and has 

remained largely unchanged since 1990; however, federal initiatives have increased CAFE 

standards for new light-duty vehicles to 35 miles per gallon by 2020.  The new CAFE standards 

will take effect no sooner than 2011, which was the start date used in the SDCGHGI.  It is 

anticipated that CAFE standard improvements would reduce GHG emissions by 5 percent by the 

year 2016, and by 12 percent by the year 2020.  For the purpose of this analysis, it CAFE 

standard reductions were not accounted for. 

 

AB 1493 (also known as the Pavley Bill), is a standard for new light-duty passenger vehicles.  

AB 1493 has not been implemented due to legal challenges, but requires automobile 

manufacturers to reduce vehicle emissions of GHGs in light-duty vehicles, which are defined as 

light-duty passenger cars, light-duty trucks, and medium-duty trucks/vehicles.  If implemented, 

ARB estimates that the regulation will reduce climate change emissions from light duty 

passenger vehicle fleet by an estimated 18% in 2020 and by 27% in 2030 (AEP 2007).  Once 

implemented, emissions from new light-duty vehicles are expected to be reduced in San Diego 

County by 21 percent by 2020.  For the purpose of this analysis, it was assumed that an 18% 

reduction in GHG emissions would occur. 

 

The LCFS was included in Executive Order S-01-07, and addresses the type of fuel used in 

vehicles.  The LCFS seeks to reduce the carbon content of the fuel, therefore reducing GHG 

emissions even if the total fuel consumption is not reduced.  The LCFS has been approved by 

ARB as a discrete early action item under AB 32 and implementing regulations are currently 

under development.  The SDCGHGI assumed a 10 percent reduction in GHG emissions in San 
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Diego County by the year 2020 due to the LCFS.  For the purpose of this analysis, a 10% 

reduction in GHG was assumed due to the LCFS. 

 

The results of the inventory for operational emissions for business as usual are presented in 

Table 5. These include GHG emissions associated with buildings (natural gas, purchased 

electricity) and water consumption (energy embodied in potable water).  Table 5 summarizes 

projected emissions using the methodologies noted above.   

 
 
 

Table 5 
SUMMARY OF ESTIMATED OPERATIONAL GREENHOUSE GAS 

EMISSIONS 
BUSINESS AS USUAL SCENARIO 

Emission Source 
Annual Emissions 
(Metric tons/year) 

CO2 CH4 N2O 
Operational Emissions 

Electricity Use Emissions 3,677 0.028 0.015 
Natural Gas Use Emissions 1,416 0.016 0.003 
Water Consumption Emissions 715 0.005 0.003 
Vehicle Emissions 30,956 2 2 
Total 36,764 2.05 2.02 
Global Warming Potential Factor 1 21 310 
CO2 Equivalent Emissions 36,764 43 627 

TOTAL CO2 Equivalent Emissions 37,434 
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5.0 SUMMARY OF PROJECT DESIGN FEATURES, IMPACTS, AND 

MITIGATION MEASURES 

 
 
As discussed in Section 3.0, a significance threshold of 25% below “business as usual” levels is 

considered to demonstrate that a project would be consistent with the goals of AB 32.  The 

Campus Park Specific Plan has developed a list of project design features that have been 

included in the project design.  These project design features will reduce emissions of GHG by 

implementing energy efficiency measures, water conservation measures, and programs to reduce 

VMT.   

 

Project Design Features (PDFs) and potential GHG reduction measures proposed by the Project 

Applicant are presented in Table 6.  As shown in Table 6, a wide range of PDFs and GHG 

reduction measures are incorporated in the project ranging from water use efficiency to building 

energy efficiency and landscaping, to smart growth land use patterns, solid waste diversion and 

education.  These include measures that are listed in the CAPCOA document, as well as other 

measures that may be applicable to the project.  Table 6 presents the measure, citation from 

CAPCOA (2008) (if applicable), and estimated range of GHG reductions that would be 

achievable from the measure. 

 

The Campus Park Project will use reclaimed water to the extent possible.  It is not possible at 

this time to estimate the amount of reclaimed water that will be available; however, water 

conservation measures would reduce GHG by at least 12% below business as usual. 

 

Building energy efficiency measures include overall building energy performance equivalent to 

20% below current Title 24 standards.  This will be achieved through a variety of measures in the 

design of the residences.  The residents at Campus Park will be offered a choice of energy 

efficient appliances (including washers/dryers and refrigerators) and appliances installed by 

builders will be Energy Star (including dishwashers). 
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The use of smart growth land use patterns that reduce the amount of land being developed will 

reduce GHG emissions.  The Project Applicant will also provide educational materials for 

residents and commercial tenants discussing strategies to reduce GHG emissions consistent with 

CARB’s Early Action Guidance regarding reduction of GHG emissions.  

 
Table 6 

Proposed Project Design Features to Reduce GHG Emissions  
 

GHG Reduction Measure Citation Minimum 
% 

Reduction 

Maximum 
% 

Reduction 
Nonresidential projects provide plentiful short- and long- term 
bicycle parking facilities to meet peak season maximum 
demand (e.g., one bike rack space per 20 vehicle/employee 
parking spaces). 

T-1 1% 5% 

Long-term bicycle parking is provided at apartment 
complexes or condominiums without garages (e.g., one long-
term bicycle parking space for each unit without a garage.  
Long-term facilities shall consist of one of the following:  a 
bicycle locker, a locked room with standard racks and access 
limited to bicyclists only, or a standard rack in a location that 
is staffed and/or monitored by video surveillance 24 
hours/day. 

T-3 1% 5% 

Entire project is located within one-half mile of an 
existing/planned Class I or Class II bike lane and project 
design includes a comparable network that connects the 
project to the existing offsite facility.  Project design includes 
a designated bicycle route connecting all units, on-site bicycle 
parking facilities, offsite bicycle facilities, site entrances, and 
primary building entrances to existing Class I or Class II bike 
lane(s) within one-half mile.  Bicycle route connects to all 
streets contiguous with project site.  Bicycle route has 
minimum conflicts with automobile parking and circulation 
facilities.  All streets internal to the project wider than 75 feet 
have Class II bicycle lanes on both sides. 

T-4 1% 5% 

The project provides a pedestrian access network that 
internally links all uses and connects to all existing/planned 
external streets and pedestrian facilities contiguous with the 
project site.  Project design includes a designated pedestrian 
route interconnecting all internal uses, site entrances, primary 
building entrances, public facilities, and adjacent uses to 
existing external pedestrian facilities and streets.  Route has 
minimal conflict with parking and automobile circulation 
facilities.  Streets within the project have sidewalks on both 
sides.  All sidewalks are a minimum of five feet wide and 
feature vertical curbs.  Pedestrian facilities and improvements 
such as grade separation, wider sidewalks, and traffic calming 
are implemented wherever feasible to minimize pedestrian 
barriers.  All site entrances provide pedestrian access. 

T-5 1% 10% 
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Table 6 
Proposed Project Design Features to Reduce GHG Emissions  

 
GHG Reduction Measure Citation Minimum % 

Reduction 
Maximum % 

Reduction 
Site design and building placement minimizes barriers to 
pedestrian access and interconnectivity.  Physical barriers 
such as walls, berms, landscaping, and slopes between 
residential and nonresidential uses that impede bicycle or 
pedestrian circulation are eliminated. 

T-6 Site design and 
building 

placement 
minimizes 
barriers to 

pedestrian access 
and 

interconnectivity.  
Physical barriers 

such as walls, 
berms, 

landscaping, and 
slopes between 
residential and 
nonresidential 

uses that impede 
bicycle or 
pedestrian 

circulation are 
eliminated. 

T-6 

Bus or streetcar services provides headways of one hour or 
less for stops within one-quarter mile; project provides safe 
and convenient bicycle/pedestrian access to transit stop(s) 
and provides essential transit stop improvements (i.e., 
shelters, route information, benches, and lighting). 

T-7 1% 2% 

Project design includes pedestrian/bicycle safety and traffic 
calming measures in excess of jurisdiction requirements. 
Roadways are designed to reduce motor vehicle speeds and 
encourage pedestrian and bicycle trips by featuring traffic 
calming features. All sidewalks internal and adjacent to 
project site are minimum of five feet wide. All sidewalks 
feature vertical curbs.  Roadways that converge internally 
within the project are routed in such a way as to avoid 
“skewed intersections;” which are intersections that meet at 
acute, rather than right, angles.  Intersections internal and 
adjacent to the project feature one or more of the following 
pedestrian safety/traffic calming design techniques: marked 
crosswalks, count-down signal timers, curb extensions, 
speed tables, raised crosswalks, raised intersections, median 
islands, tight corner radii, and roundabouts or mini-circles.  
Streets internal and adjacent to the project feature pedestrian 
safety/traffic calming measures such as on-street parking, 
planter strips with street trees, and chicanes/chokers 
(variations in road width to discourage high-speed travel). 

T-8 1% 10% 
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Table 6 
Proposed Project Design Features to Reduce GHG Emissions  

 
GHG Reduction Measure Citation Minimum % 

Reduction 
Maximum % 

Reduction 
Provide minimum amount of parking required. Once land uses 
are determined, the trip reduction factor associated with this 
measure can be determined by utilizing the ITE parking 
generation publication. The 
reduction in trips can be computed as shown below by the 
ratio of the difference of minimum parking  required by code 
and ITE peak parking demand to ITE peak parking demand 
for the land uses multiplied by 50%.  Percent Trip Reduction 
= 50 * [(min parking required by code – ITE peak parking 
demand)/(ITE peak parking demand)] 

T-10 1% 30% 

Provide preferential parking space locations for EVs/CNG 
vehicles. 

T-17 Unknown Unknown 

Provide a reduced/no parking fee for EVs/CNG vehicles. T-18 Unknown Unknown 
Project is oriented towards existing transit, bicycle, or 
pedestrian corridor. Setback distance between project and 
existing or planned adjacent uses is minimized or nonexistent. 
Setback distance between different buildings on project site is 
minimized. Setbacks between project buildings and planned or 
existing sidewalks are minimized. Buildings are oriented 
towards existing or planned street frontage. Primary entrances 
to buildings are located along planned or existing public street 
frontage. Project provides bicycle access to any planned 
bicycle corridor(s). Project provides pedestrian access to any 
planned pedestrian corridor(s). 

D-2 0.4% 1% 

Project provides high-density residential development. Transit 
facilities must be within one-quarter mile of project border. 
Project provides safe and convenient bicycle/pedestrian access 
to all transit stop(s) within one-quarter mile of project border. 

D-4 1% 40% 

Multiple and direct street routing (grid style). This measure 
only applies to projects with an internal CF >/= 0.80, and 
average of one-quarter mile or less between external 
connections along perimeter of project. [CF= # of 
intersections / (# of cul-de-sacs + intersections)]. Cul-de-sacs 
with bicycle/pedestrian through access may be considered 
“complete intersections” when calculating the project’s 
internal connectivity factor.  External connections are 
bike/pedestrian pathways and access points, or streets with 
safe and convenient bicycle and pedestrian access that connect 
the project to adjacent streets, sidewalks, and uses. If project 
site is adjacent to undeveloped land; streets, pathways, access 
points, and right-of-ways that provide for future access to 
adjacent uses may count for up to 50% of the external 
connections. Block perimeter (the sum of the measurement of 
the length of all block sides) is limited to no more than 1,350 
feet. Streets internal to the project should connect to streets 
external to the project whenever possible.  

D-5 1% 1% 

Provide residential buildings with a “utility” room or space for 
recharging batteries, whether for use in a car, electric 
lawnmower, other electric landscaping equipment, or even 
batteries for small items such as flashlights. 

D-8 Unknown Unknown 
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Table 6 
Proposed Project Design Features to Reduce GHG Emissions  

 
GHG Reduction Measure Citation Minimum % 

Reduction 
Maximum % 

Reduction 
Have at least three of the following on site and/or offsite 
within one-quarter mile: Residential Development, Retail 
Development, Park, Open Space, or Office. 

D-10 3% 3% 

Project shall use drought resistant native trees, trees with low 
emissions and high carbon sequestration potential. Evergreen 
trees on the north and west sides afford the best protection 
from the setting summer  un and cold winter winds. 
Additional considerations include the use of deciduous trees 
on the south side of the house that will admit summer sun; 
evergreen plantings on the north side will slow cold winter 
winds; constructing a natural planted channel to funnel 
summer cooling breezes into the house. Neighborhood CCR’s 
not requiring that front and side yards of single family homes 
be planted with turf grass. Vegetable gardens, bunch grass, 
and low-water landscaping shall also be permitted, or even 
encouraged. 

D-17 Unknown Unknown 

Project features only natural gas or electric stoves in 
residences. 

E-3 Unknown Unknown 

The project will provide shade and will use light-colored/high 
albedo materials for at least 30% of the site’s nonroof 
impervious surfaces. 

E-8 1% 1% 

Project provides cool roofs. Highly reflective, highly emissive 
roofing materials that stay 50-60°F cooler than a normal roof 
under a hot summer sun. CA’s Cool Savings Program 
provided rebates to building owners for installing roofing 
materials with high solar reflectance and thermal emittance. 
The highest rebate went to roofs on air conditioned buildings, 
while buildings with rooftop ducts and other nonresidential 
buildings were eligible for slightly less. The program aimed to 
reduce peak summer electricity demand and was administered 
by the CEC. 

E-13 Unknown Unknown 
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Table 6 
Proposed Project Design Features to Reduce GHG Emissions  

 
GHG Reduction Measure Citation Minimum % 

Reduction 
Maximum % 

Reduction 
Project provides electrical outlets at building exterior 
areas. 

E-15 Unknown Unknown 

Project uses energy efficient appliances (e.g., Energy 
Star). 

E-16 Unknown Unknown 

Install energy-reducing programmable thermostats that 
automatically adjust temperature settings. 

E-20 Unknown Unknown 

Install energy-reducing passive heating and cooling 
systems (e.g., insulation and ventilation). 

E-21 Unknown Unknown 

Install energy-reducing day lighting systems (e.g., 
skylights, light shelves and interior transom windows). 

E-22 Unknown Unknown 

Wall Insulation – Increase exterior wall insulation NA 0.14% 2.35% 
Roof Insulation – Increase roof insulation NA 0.11% 2.96% 
Install low energy traffic signals & energy efficient 
(sodium) street lighting 

NA Unknown Unknown 

Buildings to be designed utilizing double-paned windows NA Unknown Unknown 
Buildings to be designed utilizing door sweeps and 
weather stripping 

NA Unknown Unknown 

Buildings to be designed utilizing electric light dimming 
controls where feasible 

NA Unknown Unknown 

Buildings to be designed utilizing double-paned windows NA Unknown Unknown 
Buildings to be designed to utilize high efficiency heating 
& cooling systems 

NA Unknown Unknown 

Install water-saving irrigation systems NA Unknown Unknown 
Install drought resistant plants in lieu of turf where 
feasible and appropriate 

NA Unknown Unknown 

Use recycled water for irrigation where available  NA Unknown Unknown 
Achieve 50% Statewide Diversion Goal – Campus Park 
will provide residents with separate recycling and waste 
receptacles to support the 50% state-wide solid waste 
diversion goal (AB 939).   

NA Unknown Unknown 

Campus Park will strive for a 50% reduction in residential 
water use through features such as low-flow appliances 
(incl. toilets, shower heads, washing machines), a 
drought-tolerant landscape palette, weather-based 
irrigation controllers, and other water conservation 
measures 

NA Unknown Unknown 

Campus Park will provide educational materials for 
residents discussing strategies for reducing GHG 
emissions associated with the operation of their buildings 
(CARB Early Action Measure/Education 2-7).  

NA Unknown Unknown 

The Campus Park Project includes residential, retail, and 
office uses that encourage reduction in vehicle miles 
traveled and the use of alternative transportation to access 
the retail and office centers through pedestrian and 
bicycle access. 

NA Unknown Unknown 
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Table 6 
Proposed Project Design Features to Reduce GHG Emissions  

 
GHG Reduction Measure Citation Minimum % 

Reduction 
Maximum % 

Reduction 
Campus Park will use reclaimed water, if available, to the 
extent possible. 

NA Unknown Unknown 

Buildings at Campus Park will achieve energy 
performance equivalent to 20% better than current Title 
24 standards.   

NA 20% of 
electricity 

and natural 
gas emissions 

20% of 
electricity and 

natural gas 
emissions 

 

 

Not all of the GHG reductions that would be realized through implementation of the project 

design features identified in Table 6 are quantifiable.  To calculate emissions of GHGs that take 

into account specific quantifiable reductions, it was assumed that achieving energy performance 

equivalent to 20% better than current Title 24 standards would reduce emissions of GHG from 

electricity and natural gas usage by 20%.  It was also assumed that the use of reclaimed water 

would reduce emissions of GHG from water usage by 12% based on project-specific estimates.  

It was further assumed that state and federal vehicle programs would reduce GHG emissions 

from vehicles by 28%, and a further 8% would be realized through by virtue of the project’s 

design as a mixed-use development goals and bicycle/pedestrian access.  The results of the GHG 

inventory for emissions with implementation of GHG reduction measures are presented in Table 

7. As shown in Table 7, the project will meet the significance threshold to reduce operational 

GHG emissions by 25%.  The Project would therefore be consistent with the goals of AB 32 

within San Diego County, and would not result in a significant impact on global climate. 
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Table 7 

SUMMARY OF ESTIMATED OPERATIONAL GREENHOUSE GAS 
EMISSIONS 

Business as Usual 

Emission Source 
Annual Emissions 
(Metric tons/year) 

CO2 CH4 N2O 
Operational Emissions 

Electricity Use Emissions 3,677 0.028 0.015 
Natural Gas Use Emissions 1,416 0.016 0.003 
Water Consumption Emissions 715 0.005 0.003 
Vehicle Emissions 30,956 2 2 
Total 36,764 2.05 2.02 
Global Warming Potential Factor 1 21 310 
CO2 Equivalent Emissions 36,764 43 627 

TOTAL CO2 Equivalent Emissions 37,434 
With GHG Reduction Measures 

Electricity Use Emissions 2,647 0.020 0.011 
Natural Gas Use Emissions 1,133 0.13 0.0021 
Water Consumption Emissions 629 0.005 0.003 
Vehicle Emissionsa 19,812 1.3 1.3 
Total 24,221 1.4 1.3 
Global Warming Potential Factor 1 21 310 
CO2 Equivalent Emissions 24,221 29 403 

TOTAL CO2 Equivalent Emissions 24,653 
Percent Reduction from Business As 

Usual 34% 
aAccounting for reductions estimated through state vehicle emission reduction programs amounting to 28% reduction in GHG, 
and through mixed-use development goals and bicycle/pedestrian access, assumed to reduce vehicle emissions by an additional 
8% based on URBEMIS Model assumptions. 
 

 

With implementation of the measures listed above and presented in this analysis, the Campus 

Park Specific Plan will meet the goals of AB 32.   

 

 

6.0 CONCLUSIONS 

 

Emissions of GHGs would result in a net increase in emissions from construction and operations.  

As discussed in Section 5.0, emissions would be reduced to below the level of significance 
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adopted for this analysis through the implementation of PDFs and mitigation measures designed 

to reduce GHG to at least 25 percent below “business as usual” levels.  Because the Campus 

Park Project would reduce GHG emissions by more than 25% below business as usual, the 

project conforms with the goals of AB 32.  The Project would therefore not result in any direct 

impacts to the global climate, and cumulative impacts would be reduced to a level that is less 

than significant.   
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Greenhouse Gas Emission Calculations 
 



Table A-1
Summary of Operational Greenhouse Emissions

Campus Park

Campus Park Campus Park - with GHG reduction measures
Emission Source CO2E

e 
(Metric Tons) Emission Source CO2E

e 
(Metric Tons)

Project Project

Mobile Sources
a

                              31,555 Mobile Sources
a

Electricity
b

                                3,683 Electricity
b

                           2,651 

Natural gas
c

                                1,328 Natural gas
c

                           1,062 

Water Usage
d

                                    716 Water Usage
d

                              630 

Total                               37,281 Total                            4,344 

Total 37281 Total % Reduction 88%

e 
All CO2E factors were derived using the California Climate Action Registry General 

Reporting Protocol; Version 3.0, April 2008 

a
  Mobile source values were derived using EMFAC2007 in addition to  the California 

Climate Action Registry General Reporting Protocol; Version 2.2, March 2008. 

b 
Electricity Usage Rates from Table A9-11-A, CEQA Air Quality Handbook, SCAQMD, 

1993.
c 

Natural Gas Usage Rates from  Table A9-12-A, CEQA Air Quality Handbook, SCAQMD, 

1993.

d
Water Usage Rates based on project information.

a
  Mobile source values were derived using EMFAC2007 in addition to  the California Climate 

Action Registry General Reporting Protocol; Version 2.2, March 2008. 

b 
Electricity Usage Rates from Table A9-11-A, CEQA Air Quality Handbook, SCAQMD, 1993.

c 
Natural Gas Usage Rates from  Table A9-12-A, CEQA Air Quality Handbook, SCAQMD, 

1993.

d
Water Usage Rates based on project information.

e 
All CO2E factors were derived using the California Climate Action Registry General 

Reporting Protocol; Version 3.0, April 2008 
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Table A-2
Electricity Greenhouse Gases

Business as Usual
Campus Park

Electricity
Usage Rate 

a

Land Use 1,000 Sqft (kWh\sq.ft\yr) (KWh\year) MWh\year
Project 0 0.00

Office 157.0 12.95 2,033,150 2033.15
Retail 61.2 13.55 829,260 829.26
Hotel/Motel 9.95 0 0.00
Restaurant 47.45 0 0.00
Food Store 53.30 0 0.00
Warehouse 4.35 0 0.00
Cinema 11.55 0 0.00
High School 10.50 0 0.00
Elementary School 5.90 0 0.00
Hospital 21.70 0 0.00
Library 10.50 0 0.00
Residential (DU) 1076.0 5,914 6,363,464 6363.46

Total Project 9,225,874 9225.87

a
  Electricity Usage Rates from Table A9-11-A, CEQA Air Quality Handbook, SCAQMD, 1993.

GHG lbs/MWhb lbs metric tons CO2E
Project

CO2 878.71 8106867.743 3677.210353 3677.210353
CH4 0.0067 61.8133558 0.028038044 0.588798917
N2O 0.0037 34.1357338 0.015483696 4.799945687

3682.60 Total Annual CO2E

b Emission factors for CO2, CH4, and N2O were derived from the California Climate Action Registry General Reporting Protocol; Version 2.2, March 2007
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Table A-3
Natural Gas Greenhouse Gas Emissions

Business as Usual
Campus Park

Usage Ratec

Total Natural 
Gas Usage

Total Natural Gas 
Usage

Total Natural Gas 
Usage

Land Use 1,000 Sqft (cu.ft\sq.ft\mo) (cu.ft\mo) (cu.ft\year) (MMBTU\year)
Project
Office 157.0 2.0 314,000               3,768,000                     
Retail 61.2 2.9 177,480               2,129,760                     2,172                        
Hotel/Motel 0.0 4.8 -                      -                                -                            
Restaurant 0.0 4.8 -                      -                                -                            
Food Store 0.0 2.9 -                      -                                -                            
Warehouse 0.0 2.0 -                      -                                -                            
Cinema 0.0 4.8 -                      -                                -                            
High School 0.0 2.9 -                      -                                -                            
Elementary School 0.0 2.0 -                      -                                -                            
Hospital 0.0 4.8 -                      -                                -                            
Library 0.0 2.9 -                      -                                -                            
Residential (DU) 1076.0 4,012 4,316,374            51,796,488                   52,832                      
Total Project 4,807,854            57,694,248                   55,005                      

a
  Natural Gas Usage Rates from  Table A9-12-A, CEQA Air Quality Handbook, SCAQMD, 1993.

GHG Kg/MMBtub Kg metric tons CO2E (Metric Tons)
Project

CO2 53.06 2,918,553.25          1,323.83           1,323.83                   
CH4 0.0059 324.53                    0.15                  3.09                          
N2O 0.0001 5.50                        0.0025              0.77                          

1327.70
b Emission factors for CO2, CH4, and N2O were derived from the California Climate Action Registry General Reporting Protocol; Version 2.2, March 2007

Natural Gas

Total Annual CO2E
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Table A-4
Water Use Greenhouse Gas Emissions

Business as Usual
Campus ParkElectricity

Usage Rate
Land Use GPD (kWh\gal) (KWh\year) MWh\year
Project 578300 8500 1,794,176 1794.18

a  Electricity Usage Rates from Table A9-11-A, CEQA Air Quality Handbook, SCAQMD, 1993.

GHG lbs/MWhb lbs metric tons CO2E
Project

CO2 878.71 1576560.173 715.1150821 715.1150821
CH4 0.0067 12.02097753 0.005452619 0.114505004
N2O 0.0037 6.638450275 0.003011148 0.933455861

716.16 Total Annual CO2E
b Emission factors for CO2, CH4, and N2O were derived from the California Climate Action Registry General Reporting Protocol; Version 2.2, March 2007
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Table A-5
Electricity Greenhouse Gases
with GHG Reduction Measures

Campus Park
Electricity

Usage Rate 
a

Land Use 1,000 Sqft (kWh\sq.ft\yr) (KWh\year) MWh\year
Project 0 0.00

Office 157.0 9.32 1,463,868 1463.87
Retail 61.2 9.76 597,067 597.07
Hotel/Motel 9.95 0 0.00
Restaurant 47.45 0 0.00
Food Store 53.30 0 0.00
Warehouse 4.35 0 0.00
Cinema 11.55 0 0.00
High School 10.50 0 0.00
Elementary School 5.90 0 0.00
Hospital 21.70 0 0.00
Library 10.50 0 0.00
Residential (DU) 1076.0 4,258 4,581,694 4581.69

Total Project 6,642,629 6642.63

a
  Electricity Usage Rates from Table A9-11-A, CEQA Air Quality Handbook, SCAQMD, 1993.

GHG lbs/MWhb lbs metric tons CO2E
Project

CO2 878.71 5836944.775 2647.591454 2647.591454
CH4 0.0067 44.50561618 0.020187391 0.423935221
N2O 0.0037 24.57772834 0.011148261 3.455960895

2651.47 Total Annual CO2E

b Emission factors for CO2, CH4, and N2O were derived from the California Climate Action Registry General Reporting Protocol; Version 2.2, March 2007
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Table A-6
Natural Gas Greenhouse Gas Emissions

with GHG Reduction Measures
Campus Park

Usage Ratec

Total Natural 
Gas Usage

Total Natural Gas 
Usage

Total Natural Gas 
Usage

Land Use 1,000 Sqft (cu.ft\sq.ft\mo) (cu.ft\mo) (cu.ft\year) (MMBTU\year)
Project
Office 157.0 1.6 251,200               3,014,400                     
Retail 61.2 2.3 141,984               1,703,808                     1,738                        
Hotel/Motel 0.0 4.8 -                      -                                -                            
Restaurant 0.0 4.8 -                      -                                -                            
Food Store 0.0 2.9 -                      -                                -                            
Warehouse 0.0 2.0 -                      -                                -                            
Cinema 0.0 4.8 -                      -                                -                            
High School 0.0 2.9 -                      -                                -                            
Elementary School 0.0 2.0 -                      -                                -                            
Hospital 0.0 4.8 -                      -                                -                            
Library 0.0 2.9 -                      -                                -                            
Residential (DU) 1076.0 3,209 3,453,099            41,437,190                   42,266                      
Total Project 3,846,283            46,155,398                   44,004                      

a
  Natural Gas Usage Rates from  Table A9-12-A, CEQA Air Quality Handbook, SCAQMD, 1993.

GHG Kg/MMBtub Kg metric tons CO2E (Metric Tons)
Project

CO2 53.06 2,334,842.60          1,059.07           1,059.07                   
CH4 0.0059 259.62                    0.12                  2.47                          
N2O 0.0001 4.40                        0.0020              0.62                          

1062.16
b Emission factors for CO2, CH4, and N2O were derived from the California Climate Action Registry General Reporting Protocol; Version 2.2, March 2007

Natural Gas

Total Annual CO2E
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Table A-7
Water Use Greenhouse Gas Emissions

with GHG Reduction Measures
Campus ParkElectricity

Usage Rate
Land Use GPD (kWh\gal) (KWh\year) MWh\year
Project 508904 8500 1,578,875 1578.87

a  Electricity Usage Rates from Table A9-11-A, CEQA Air Quality Handbook, SCAQMD, 1993.

GHG lbs/MWhb lbs metric tons CO2E
Project

CO2 878.71 1387372.952 629.3012723 629.3012723
CH4 0.0067 10.57846022 0.004798305 0.100764404
N2O 0.0037 5.841836242 0.00264981 0.821441157

630.22 Total Annual CO2E
b Emission factors for CO2, CH4, and N2O were derived from the California Climate Action Registry General Reporting Protocol; Version 2.2, March 2007
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Table A-8
Project-Related Traffic GHG Emissions

Campus Park Project

External Trips

Number of Daily Trips Speed VMT

(mph)
(mi/vehicl

e-day)

Running 
Exhaust 
(g/mi)

Start-Up 
(g/start)a

Running 
Exhaust 
(g/mi)

Start-Up 
(g/start)a

Running 
Exhaust 
(g/mi)

Start-Up 
(g/start)a CO2 CH4 N2O CO2

Light-duty auto 10888 33 17.1 319.478 162.144 0.016 0.034 0.017385 0.034865 135028 7 8 24643
Light-duty truck 3071 33 17.1 398.704 196.19 0.017 0.028 0.01919 0.03344 47488 2 2 8667

13959
182516 10 10 33309

Assuming 2015 Emission Factors, EMFAC2007, startup after 8 hours

Number of Daily Trips Speed VMT

(mph)
(mi/vehicl

e-day)

Running 
Exhaust 
(g/mi)

Start-Up 
(g/start)a

Running 
Exhaust 
(g/mi)

Start-Up 
(g/start)a

Running 
Exhaust 
(g/mi)

Start-Up 
(g/start)a CO2 CH4 N2O CO2

Light-duty auto 10888 33 17.1 317.556 159.491 0.007 0.012 0.008455 0.00931 134176 3 4 24487
Light-duty truck 3071 33 17.1 400.37 200.631 0.005 0.004 0.003705 0.00418 47711 1 0 8707

13959
181886 4 4 33194

Assuming 2040 Emission Factors, EMFAC2007, startup after 8 hours

Internal Trips

Number of Daily Trips Speed VMT

(mph)
(mi/vehicl

e-day)

Running 
Exhaust 
(g/mi)

Start-Up 
(g/start)a

Running 
Exhaust 
(g/mi)

Start-Up 
(g/start)a

Running 
Exhaust 
(g/mi)

Start-Up 
(g/start)a CO2 CH4 N2O CO2

Light-duty auto 4666 33 0.5 319.478 162.144 0.016 0.034 0.017385 0.034865 3311 0 0 604
Light-duty truck 1316 33 0.5 398.704 196.19 0.017 0.028 0.01919 0.03344 1148 0 0 209

5982
4459 1 1 814

Assuming 2015 Emission Factors, EMFAC2007, startup after 1 hour

Number of Daily Trips Speed VMT

(mph)
(mi/vehicl

e-day)

Running 
Exhaust 
(g/mi)

Start-Up 
(g/start)a

Running 
Exhaust 
(g/mi)

Start-Up 
(g/start)a

Running 
Exhaust 
(g/mi)

Start-Up 
(g/start)a CO2 CH4 N2O CO2

Light-duty auto 4666 33 0.5 317.556 159.491 0.007 0.012 0.008455 0.00931 3274 0 0 597
Light-duty truck 1316 33 0.5 400.37 200.631 0.005 0.004 0.003705 0.00418 1163 0 0 212

5982
4437 0 0 810

Assuming 2040 Emission Factors, EMFAC2007, startup after 1 hour

30956
31555.38

Road Dust
Road Dust PM10
Emission Factor, lb/VMT K SL

9.68635E-05 0.016 0.0285
lbs/day tons/year

External Trips 23.12 4.22
Internal Trips 0.29 0.05

Vehicle Weights Weight Fraction
LDA 2 0.467
LDT1 2.35 0.086

2.077

CH4 N2O

Emissions, lbs/day 

Emissions, lbs/day 

Emissions, lbs/day 

Emissions, tons/year

Emissions, tons/year

Emissions, tons/year

Emissions, lbs/day Emissions, tons/year

CH4 N2O

CH4 N2O

CH4 N2O

Vehicle Class

Vehicle Class

CO2

CO2

CO2

CO2

Vehicle Class

Vehicle Class

A-8


	A: NOP and Comments
	B: Visual Impact Analysis
	C: Traffic Impact Study
	D: Air Quality
	Air Quality Tech Report
	Global Climate Change Evaluation




